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ABSTRACT
Beliefs of Teachers and Principals Regarding ISTE’s 2000 
Technology Standards for All Teachers
by
Essington R. Wade
Drs. David Heflich and Clifford McClain Co-Committee Chairs 
Professors o f  Educational Computing Technology and Workforce Education
University o f  Nevada, Las Vegas
The purpose o f  this study was to ascertain if  there were significant differences in 
the way teachers and principals articulated their beliefs about technology standards for all 
teachers. In comparing secondary principals to secondary teachers using the statistical 
instruments, it was found that the variables: secondary levels (middle and high) and 
positions (principal, English, math, science and social studies teachers) were not 
significantly different. In addition, the statistical analysis indicated that there were no 
significant interactions between secondary levels and educational positions. Examination 
o f the mean values and the fi’equency distributions o f teachers and principals revealed 
that the means o f  teachers and principals were similar. Further comparisons between 
principals and teachers using the same statistical instruments revealed that age and years
m
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as a principal were significantly different in respect to how each group responded to each 
o f  ISTE’s performance indicators. Participants in the 51-60 age group responded more 
favorably to the performance indicators compared to age groups 21-30, 31-40 and 41-50.
The responses by the teachers and principals both at the middle and high school 
level indicated that a large percentage o f the teachers and principals agreed or strongly 
agreed with ISTE’s technology standards for all teachers. For example, fifty-eight (58%) 
o f  middle school principals surveyed strongly agreed with the standards, and forty 
percent (40%) o f the middle school principals surveyed agreed with the standards. Fifty- 
four point six percent (54.6%) o f  the teachers surveyed strongly agreed with the 
standards, and forty-three point nine percent (43.9%) agreed with the standards.
The responses were similar for high school respondents. Fifty (50%) o f the high 
school principals surveyed strongly agreed with the standards, and forty-eight percent 
(48%) o f the high school principals surveyed agreed with the standards. Forty-eight point 
six percent (48.6%) o f the teachers surveyed strongly agreed with the standards, and 
forty-eight point nine percent (48.9%) of the teachers surveyed agreed with the standards.
IV
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CHAPTER 1 
INTRODUCTION
According to Johnson, Schwab, and Foa (1999) the rush to increase computer 
technology and networking in schools is having a growing impact on education and the 
teaching profession across the nation. Many schools provide classroom-access to 
information, resources, tools and people via the Internet and school building networks. 
As the prevalence o f computers and networks increase in schools, computer-based 
educational materials become more practical. Publishers are increasing their curriculum 
offerings in electronic forms such as CD-ROMs, software packages that run on schools’ 
local area networks (LAN), and the Internet.
Teachers and administrators continue to be bombarded with new technological 
innovations. In order for educators to successfully implement technology, they need to 
solicit support and align themselves with organizations that will help them integrate 
technology into their practice. The International Society for Technology in Education 
(ISTE) is an organization that supports schools in identifying and integrating technology 
into the curriculum.
ISTE is the largest teacher-based, nonprofit organization in the field of 
educational technology. ISTE’s members are redefining the boundaries o f  the K-12 
classrooms. They form an ever-expanding network o f dedicated professionals sharing 
classroom-proven solutions to the challenge o f incorporating computers, the Internet, and 
other new technologies into schools (ISTE, 2000).
I
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ISTE is involved in many technology-related projects; one o f those projects is the 
National Educational Technology Standards (NETS) Project. The NETS Project came to 
fruition because ISTE’s members believed that to adequately prepare students for adult 
citizenship in the Information Age, computer-related technology must become a tool that 
students and teachers use routinely. ISTE has consistently taken a leadership role in 
establishing standards for the effective use o f  information technology in education (ISTE, 
2000). ISTE does not create isolated state-by-state standards; the focus is on national 
standards that can help teachers in all states. The National Educational Technology 
Standards Project is a multiyear project aimed at setting guidelines to support the use o f 
technology and enhancing the teaching-learning process.
In addition, ISTE is responsible for recommending guidelines for accreditation to 
the National Council for Accreditation o f Teacher Education (NCATE) for programs in 
educational computing and technology teacher preparation. NCATE is the official body 
for accrediting teacher preparation programs. ISTE’s Technology Standards for All 
Teachers was used as the foundation for this study.
Background for the Study 
Despite the dramatic increase in the number o f classroom computers in the last 
twenty years, researchers and educators alike still report that integrating technology into 
classroom curricula is not easily accomplished (Office o f  Technology Assessment 
[OTA], 1995). Researchers have identified many reasons for the slow pace of technology 
integration. According to Sandholtz, Ringstaff and Dwyer (1997) limited equipment, 
training, and time are among the reasons. Teachers’ preferred instructional methods and 
their corresponding beliefs about teaching and learning processes are also well
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
documented reasons for a lack o f  technology integration (Hativa and Lesgold, 1996). In 
addition, Havita and Lesgold suggest that teachers’ beliefs about the role o f technology in 
the classroom might add to the list o f reasons why technology integration is stagnant in 
some districts.
Beliefs and Decision Making
A  belief is a mental acceptance o f and conviction in the truth, actuality, or validity 
o f something (American Heritage Dictionary, 1999). Beliefs are responsible for most 
decisions made by people o f all professions. Teachers and administrators are not 
exempt from the fact that their beliefs often times guide decisions.
Preparing teachers as change agents begins with an understanding of how beliefs 
affect how teachers make decisions (Pajares, 1992; Richardson, 1996). There is 
evidence that teachers’ beliefs and attitudes drive important decisions and classroom 
practices (Renzaglia, Hutchins, and Lee, 1997). A growing number o f educational 
researchers have shifted their focus from instructional strategies and teaching behaviors 
to how beliefs influence teachers’ instructional strategies (Beijard and De Vries, 1997; 
Goodman, 1998; Renzaglia et al., 1997; Ricahrdson, 1996; Tatto, 1998).
Statement o f the Problem 
According to the Clark County (Nevada) School District Human Resource 
Department, 1800 new teachers were hired for the 1998-99 school year (CCSD, 2000). 
Another 1500 new teachers were hired for 1999-00 school year. The growth o f  new 
teachers and new principals is projected to continue for the next five years. Effective 
technological change is likely to occur if  principals and teachers dialog regularly about 
their beliefs about technology. To help the discussion between teachers and principals, it
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necessary to first establish what teachers and principals agree or disagree on about 
technology standards for teachers. Clark County School District’s problems are unique 
due to the fact that Clark County School District is currently the fastest growing district 
in the nation. I f  both teachers and principals Clark County School District could agree 
upon technology standards for all teachers, those standards could be shared with other 
districts o f similar size.
According to Thomas and Knezek (1999) the standards movement in education 
strives to provide a national consensus on what students and teachers should know in 
specific content areas. Within this movement, educators have not adequately addressed 
the use of technology as a tool for applying content knowledge in authentic contexts, for 
solving problems and making decisions, for exchanging information, and for 
communicating ideas. Simply knowing about technology is not sufficient; students, 
teachers, and educational leaders must apply their technological knowledge to constmct 
new understandings, to solve problems, to make decisions, to develop products, and to 
communicate.
Computer technology is not a fad. It has become a normal way of living and 
functioning in schools and in society at large. The need to examine why technology may 
or may not be used in schools is a critical step towards change in technology education. 
For the purpose o f  this study, change in technology education is defined as a way of 
identifying missing technological elements that could enhance the teaching-leaming 
process, then systematically integrating those elements into the teaching process. The 
International Society for Technology in Education is committed to addressing the 
development and application o f knowledge through its National Education Technology
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Standards Project. Used appropriately, these standards will lead to real change in how 
teachers teach and how students learn (Thomas and Knezek, 1999).
Purpose o f the Study 
The purpose of this study was to ascertain if  there were significant differences in 
the way teachers and principals articulate their beliefs about technology standards for all 
teachers. Although change in technology education could take place with one or two 
teachers, sustained change has to be supported by principals. Understanding teachers’ and 
principals’ beliefs about technology standards is paramount to facilitate effective change 
in technology education. I f  teachers’ beliefs about technology standards can be identified, 
those beliefs can help technology trainers plan and implement appropriate professional 
development sessions. Technology is changing the way students view schooling and the 
learning process. Teachers and educational leaders will have new challenges with regard 
to educating students in this new technological era.
Theoretical Framework 
This study was grounded in a theoretical framework that although all teachers are 
potential change agents; support from educational leaders is absolutely necessary for 
systemic change to occur as suggested by Fullan (1993). According to Fullan (1993), 
there are four core capacities required as a generative foundation for building greater 
change capacity: 1) personal vision building, 2) inquiry, 3) mastery, and 4) collaboration. 
Each o f these has its institutional counter-part: 1) shared vision-building, 2) 
organizational structures, 3) norms, and 4) practice o f inquiry. The first four capacities 
are personal convictions; the second sets o f capacities are institutional convictions. It is
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vital for each individual to start where he or she is and affect what he or she can, using 
his or her power and skills. Fullan (1993) defines personal capacities as follows;
Personal vision building: examining and reexamining and making explicit to 
one’s self why one is doing what he or she is doing, for example teaching. 
Personal inquiry: internalizing norms, habits and techniques for continuos 
learning.
Personal masterv: approaching one’s life as a creative work, living life from a 
creative stand as opposed to reactive viewpoints.
Collaboration: according to Schrage (1990), collaboration is the process o f shared 
creation: two or more individuals with complementary skills interacting to create 
a shared understanding that none had previously possessed or could have come to 
on their own.
Teachers as change agents are needed, but principals can influence how 
much change actually occur at a particular site. Nias, Southworth, and Yeomans 
(1989) suggested that head-teachers [principals] were the significant figures; all 
other leaders were dependent upon them. They provided their schools with a 
mission based on their educational beliefs, which in turn, helped to develop or 
sustain the school’s culture. The premise that educational leaders are extremely 
influential at the site level was a critical viewpoint o f  this study. The examination 
o f whether there are significant differences between teachers’ and principals’ 
beliefs about technology standards hopefully will help the educational community 
make connections that are needed for systemic change.
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Research Questions 
This study seeks to answer the following research questions:
1. On which performance indicators, i f  any, do middle school principals agree with 
beliefs underlying the ISTE Technology Standard for All Teachers?
2. On which performance indicators, i f  any, do middle school English teachers agree
with beliefs underlying the ISTE Technology Standard for All Teachers?
3. On which performance indicators, i f  any, do middle school math teachers agree
with beliefs underlying the ISTE Technology Standard for All Teachers?
4. On which performance indicators, i f  any, do middle school science teachers agree
with beliefs underlying the ISTE Technology Standard for All Teachers?
5. On which performance indicators, i f  any, do middle school social studies teachers
agree with beliefs underlying the ISTE Technology Standard for All Teachers?
6. On which performance indicators, if  any, do high school principals agree with 
beliefs underlying the ISTE Technology Standard for All Teachers?
7. On which performance indicators, if  any, do high school English teachers agree 
with beliefs underlying the ISTE Technology Standard for All Teachers?
8. On which performance indicators, i f  any, do high school math teachers agree with 
beliefs underlying the ISTE Technology Standard for All Teachers?
9. On which performance indicators, i f  any, do high school science teachers agree 
with beliefs underlying the ISTE Technology Standard for All Teachers?
10. On which performance indicators, i f  any, do high school social studies teachers 
agree with beliefs underlying the ISTE Technology Standard for All Teachers?
Research Design
Multivariate Analysis o f Variance (MANOVA) was selected to answer the 
research questions. The main factors are educational position (English, math science, 
social studies teachers or principal) and secondary level (middle or high school). 
Demographic factors are age, gender, years as a teacher and years as a principal. The 
dependant variables are: 1) technology operations and concepts, 2) planning and
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designing, 3) teaching learning and the curriculum, 4) assessment and evaluation, 5) 
productivity and professional practices, and 6) social, ethical, legal and human issues.
Significance of the Study
As computers from your desktop to the collar o f  your shirt become networked, 
nothing less than a new medium o f communications is emerging, one that may prove to 
surpass ail previous revolutions—the printing press, the telephone, television, the 
computer—in its impact on our economic and social lives. This is in fact, a “paradigm 
shift” (Tapscott 1998, p.24). We are living in a society that is changing exponentially. 
Education is once again in a state o f reform. However, unlike the reform efforts of the 
past, the dynamics o f this reform threatens the very existence of education the way we 
know it.
I f  this new technological environment is where teachers have to teach and 
principals have to oversee, it is imperative that both teachers and principals know what 
each other believes about technology. Reading, writing, and computation alone will not 
meet the needs o f future students. A solid technological base will be needed to keep pace 
with students globally. According to Masuda (1982) the information society will depend 
on computer and communication technologies for its physical functioning in information 
production. Masuda (1982) claims that computer literacy would be a prerequisite to 
effective participation in the information society. Although Masuda made his claims 
approximately twenty years ago, his claims are as true today as they were when they were 
stated in 1982. Computer literacy is an essential component for all students to function in 
today’s society.
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This research study offers insights on the beliefs o f teachers and principals about 
the following six technology standards: 1) operations and concepts, 2) planning and 
designing learning environments and experiences, 3) teaching, learning and the 
curriculum, 4) assessment and evaluation, 5) productivity and professional practice, and 
6) social, ethical, legal, and human issues. It was the intent that by identifying these belief 
systems, the data would better facilitate the process o f change in educational technology 
in the selected school district and other district with similar demographics. It is also the 
intent o f the researcher to use the baseline information about teachers’ and principals’ 
beliefs about technology standards to help teachers and principals focus more on 
technology standards as a team by offering professional development.
The practical significance o f  this study includes a description o f  teachers’ and 
principals’ beliefs about technology standards. Educational trainers could benefit fi-om 
what teachers and principals beheve to be important about technology standards for all 
teachers. This knowledge will help trainers offer initial and ongoing professional 
development for teachers and principals. The findings of this study will be provided to 
the selected school district and individual sites as a reference guide.
Limitations o f the Study 
The investigation was limited by four factors. First, generalization was limited to 
the selected district. Second, Multivariate Analysis o f Variance tests do not have direct 
implications for causality. Third, the International Society Technology Standard for all 
Teachers was a new document, and the participants may not have encountered the 
standards prior to the study. Forth, the study was limited to the responses o f  the teachers 
and principals employed in the Nevada Clark County School District for the 2000-01
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school year. Due to these limitations, the results o f  this study may be use more as 
baseline information for further studies.
Assumptions 
The study was based on the following assumptions:
1. The sample was representative o f the districts' population.
2. The use o f  technology in education will continue to increase.
3. Understanding teachers’ beliefs about technology will provide indicators that 
could be used to offer the best professional development in the future.
4. The selected school district will continue to grow, and with the baseline 
information gathered from the study, the information can be used to help 
technology trainers offer professional development to teachers and principals.
5. The hiring o f new principals will increase in the selected district; the study 
can identify some common beliefs about technology standards among those 
principals.
6. Accountability measures were actively in place in the selected district, 
technology standards could guide how technology is delivered to all students.
Definitions
Curriculum Area Standards: guidelines specifying what should be learned, taught, 
or acquired in the study o f a particular discipline (ISTE, 2000).
Educational Computing and Technoloev: According to ISTE (2000) educational 
computing and technology encompasses knowledge about and use o f  computers 
and related technologies in:
1. Delivery, development, prescription, and assessment of instruction
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2. Effective uses o f computers as an aid to problems solving
3. School and classroom administration
4. Educational research
5. Computer science education
6. Electronic information access and exchange
7. Personal and professional productivity
Hvpermedia: refers to interactive, nonlinear presentations o f information in which 
more than one medimn may be used (ISTE, 2000).
Internet: a worldwide network with more than one network that are linked for the 
exchange of data, news, conversation, and commerce (White, 1990).
Local area network ILANl: a more-or-less self-contained network usually in a 
single office or building (White, 1990).
Multimedia Computer: a personal computer workstation capable o f supporting 
multimedia, including high-quality audio, video, still images, and text (ISTE, 
2000).
Network: an intercormected group or system (International Technology Education 
Association, 2000).
Productivity tools: refer to any type o f software associated with computers and 
related technologies that can be used as tools for personal, professional, or 
classroom productivity (ISTE, 2000).
Related Technologies: digital technologies such as computers, videodisc players, 
CD-ROM players, imaging devices, interfaced musical equipment, robots, and so 
forth (ISTE, 2000).
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Remote Information Access and Retrieval: use o f telecommunication networks to 
obtain information from a remote site (ISTE, 2000).
Technological literacy: the ability to use, manage, assess, and understand 
technology (ISTE, 2000).
Telecommunication: communications over a distance made possible by a 
computer and modem or a distance learning system such as broadcast TV 
(Roblyer, 1997).
Wide area Network fWANl: a single network that extends beyond the boundaries 
o f  one office or building (White, 1990).
Summary
This chapter began with a brief overview about the International Society for 
Technology in Education and the National Educational Technology Standards for 
All Teachers. The ISTE Standards will be referenced throughout this study. The 
standards will be explored in Chapter 2 as part o f the standards movement. They 
will be revisited once again in Chapter 3 as the performance indicators used to 
construct the survey for this study.
The second phase o f the Chapter highlighted the problems that the selected 
school district faced, which was hiring hundreds o f new teachers and principals 
each year. The Chapter proceeded to the purpose o f the study, which was to 
ascertain if  there were significant differences between teachers and principals in 
regard to how they articulated their beliefs about technology standards for all 
teachers.
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The Chapter concludes with technological definitions that will help the 
readers understand some key terms in technology-education. Chapter 2 will 
examine pertinent literature on influences o f  beliefs, the standards movement, 
educational change, and past practices o f teaching and learning.
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CHAPTER 2 
REVIEW OF RELATED LITRATURE 
This chapter is divided into four sections: I) influence o f beliefs, 2) standards 
movement, 3) past practices o f the teaching-learning process, and 4) educational change. 
The common link throughout this chapter is the connection between beliefs and 
technological associations. In addition, the chapter illustrates how the standards 
movement, teaching methods both past and present, and changes in educational- 
technology all relate to a belief system. Pertinent research was examined to illustrate how 
beliefs influenced what some educators think teachers should know in order to be 
prepared for the 21®^  century.
This chapter serves as a foundational guide to the readers. It sets the stage for 
discussions that follow in later chapters, especially Chapter 5. The premise behind this 
chapter is to examine belief systems and how those belief systems relate to technology. 
Individuals make decisions everyday—the decisions may be as simple as what will be 
eaten for breakfast or as complex as how big a house is needed to live comfortably. This 
chapter pays particular attention to how beliefs may affect how teachers and 
administrators, particularly principals, view the importance of technology in education, 
and what each group thinks teachers should know about computer technology. Beliefs 
are the thread that is used to weave all o f the issues o f  concern into one cohesive unit of 
study.
14
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The Allowing quote by Noelle (2000) illustrates a position many adults face: 
Beliefs are the bedrock upon which all experience is built. Your success depends 
on the beliefs you hold. What you believe determines how you do your job.
You might believe, at 54, you are too old to learn how to work with computers 
even though you are well aware o f the growing importance o f  computers in 
virtually all businesses. So you do not seek out people-friendly computer courses 
or try to find a support group for the computer-challenged. In short, you do not 
even try to find out if  there is a way for you to learn computers. As far as you are 
concerned, it would not work so why bother. Meanwhile, you are closing 
yourself off from countless opportunities for your advancement and future 
success. You are enslaved by your limiting belief (p. 12).
Influence o f Beliefs
It is evident that beliefs affect the way people make decisions. For the purpose of 
this literature review, the definition that will be used is that a belief is a mental 
acceptance o f and conviction in the truth, actuality, or validity o f something (American 
Heritage Dictionary, 1999). The definition highlights essential elements that delineate 
how people ftmction in a belief system. The concept o f actuality or validity about a 
specific subject may vary, but common beliefs may be documented by using a similar 
belief inventory scale. Common beliefs, especially beliefs about computer technology, 
are a driving force behind this literature review. Oliver and Koballa (1992) claim that 
beliefs oftentimes equate with knowledge, attitudes, personal convictions, or a reflection 
o f a person's acceptance or rejection o f a proposition. According to some researchers, 
beliefs are thought to be the best indicators o f people's decisions (Bandura, 1986). Beliefs
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are connected to attitudes, values, judgments, opinions, ideologies, perceptions, 
conceptions, conceptual systems, dispositions, and theories (Pajares, 1992). In addition, 
Pajares (1992) also claims that beliefs form attitudes that, in turn, become action agendas. 
Beliefs create values that guide behavior (Ajzen, 1985).
Preparing teachers as change agents begins with an understanding o f their beliefs 
as they relate to decision-making (Pajares, 1992; Richardson, 1996). Beliefs and attitudes 
are not only reflected in teacher decisions, there is evidence that teachers' beliefs and 
attitudes drive important classroom practices (Renzaglia, Hutchins, and Lee, 1997). A 
growing number o f educational researchers have shifted their focus ft’om instructional 
strategies and teaching behaviors to the beliefs and perspectives that prompt teachers to 
use these instructional strategies and exhibit these behaviors (Beijaard and De Vries,
1997; Goodman, 1988; Renzaglia et al., 1997; Richardson, 1996; Schon, 1983; Tatto, 
1998; Tillema, 1997). Fang, for example, (1996) claims that educators are now 
beginning to realize that teachers (pre-service, beginning or experienced) hold implicit 
theories about students, the subjects they teach, their teaching responsibilities, and that 
these implicit theories influence teachers' reactions to teacher education and to their 
teaching practices.
Foundation o f Beliefs
According to Green (1971) no one holds a belief in total independence of all other 
beliefs. Beliefs always occur in sets or groups. Beliefs always take their place in a belief 
system, never in isolation. Some beliefs are not easily expressed in words—  these are 
“tacit beliefs.” The idea o f tacit beliefs is a modification o f the concept o f tacit 
knowledge as expressed by Polanyi (1969). Polanyi (1967) claims that an individual.
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through tacit knowing achieves comprehension by embracing background knowledge that 
may have been gained from personal experiences. Tacit knowledge may be the 
foundation o f  all belief systems, but it is the beholder that has the key to what he or she 
believes. For instance, when anthropologists try to associate different artifacts with a 
group o f  people, they are making an educated guess by putting pieces o f a puzzle 
together. They are using a belief system that is associated with the group they ^ e  
studying (Goodnaugh, 1963). It is important to imderstand that beliefs drive decision 
making, but it is equally important to recognize that tacit knowing may influence beliefs.
Tacit knowledge and beliefs form learning patterns that relate to actual 
knowledge. Learning in general, no matter what content, helps individuals function in the 
world in which they live. These patterns are manifested in the way people live their daily 
lives. According to Argyris (1990) there are two criteria for learning in general: 1) 
correcting any mismatches between intentions and actuality or 2) producing a match 
between intentions and actuality for the first time. In addition, there are at least two 
different types o f  learning. Single-loop learning corrects mismatches by changing actions 
within an existing governing belief system. Double-loop learning corrects mismatches by 
first changing the underlying governing beliefs and then the actions.
Argyris and Schon (1974) note that people they studied (people o f different age, 
sex, race, education, culture, and wealth) appear to have a theory-in-use that they called 
Model I. The governing values [beliefs] o f Model I is about control, win—don’t lose, 
suppress feelings, and be rational. The reasoning processes behind Model I are defensive 
in nature. Defensive reasoning includes making inferences that are subjective and implicit 
and making decisions in ways that support one’s views. Argyris and Schon (1974) claim
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that there is another theory-in-use that they called Model n. Model II represents a theory 
of how to enhance learning. Someone can validate the governing values [beliefs] of 
Model n  other than the person who originally expressed the idea. Productive reasoning is 
the impetus for Model II. Productive reasoning requires that inferences be explicit. In 
Model n  individuals have to draw conclusions in such a way that they can be tested by 
the use o f  logic and by someone other than the original decision-maker
Model I and II are ways o f reasoning. The models try to explain why some people 
make certain decisions. According to Argyris and Schon (1992), these models identify 
two distinct ways o f  making decisions: 1) Individuals who use Model I make decisions 
without the support or reinforcement from any other person. 2) On the other hand, 
individuals who make decisions using Model II make their decisions based on their own 
and the expertise o f  others. Individuals, who use Model H, solicit knowledge from others 
to make the “best” decisions.
Making the “best” decision is not always easy. One way to help in making the 
“best” decision is to examine what baseline information is available to make the decision. 
Researchers do not hold the key for tacit knowledge, but they have found ways to ask 
questions and code responses that can help understand a person’s belief. For example, 
when a participant in a study is asked if they believe in a particular concept, the 
researcher can accept the response o f the participant, and use the definition o f belief as a 
reference to accept the response as valid.
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Standards Movement 
The Educational Testing Service (ETS), an agency that administers tests such as 
the Scholastic Aptitude Test (SAT), Graduated Record Exam (GRE), and PRAXIS; the 
National Counsel for Accreditation o f Teachers (NCATE), an agency that oversees 
colleges and universities; A Nation at Risk, a national educational report; accountability 
movements and the standards movements, are all products o f one common link: 
educational reform. There have been a number o f agencies, reports, and movements that 
were established primarily to reform an educational system that many thought needed 
significant changes. According to Chance (1992), the reform movement o f  the 1950s was 
deeply concerned with the absence o f rigor in the curriculum as well as the quality of 
teaching. Conant (1959) reported that new math and new science was the answer to the 
1950s problems. From the late 1960s to early 1970s the educational community was 
faced with a state o f chaos both in schools and society as they sought to understand the 
conflict in Vietnam. During that same time, the number of ethnic minority and lower 
income students increased. Cultural diversity was more apparent in schools during this 
era. By the late 1970s proponents o f reform called for a return to the basic skills and the 
re-establishment o f a core curriculum. According to Murphy (1990) there have been at 
least three distinct waves o f reform. The first wave focused on a back to basic skills 
curriculum—the emphasis was placed on policy issues. The second wave focused on 
teacher empowerment—the professionalism o f teaching. The third and present wave 
focuses on empowering students.
The most significant component o f the reform movement has been the increased 
use o f tests. According to Gronlund (1990) educational reformers o f the mid-to-late
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1980s relied on test results to make the case that reform was needed. Pipho (1985) 
concludes, “nearly every large education reform effort o f  the past few years has either 
mandated a new form o f testing or expanded the use o f  existing testing.” Testing is the 
driving force behind many of the decisions that are made in education today. According 
to Gronlund (1992) policy makers at the local, state, and national levels have come to 
place greater and greater reliance on the results o f  standardized test scores to make 
educators more accountable for students’ achievement.
As testing became the leading indicator o f student achievement, administrators 
faced a number o f  issues to implement new policies that were supposed to help students 
perform better on standardized tests. Although the three reform waves did not directly 
include administrators, the reality o f any widespread success in schools depends on the 
quality o f leadership displayed in schools (Blumberg and Greenfield, 1980; Brookerover, 
Beady, Hood, Schwietzer, and Wisenbaker, 1975; Edmonds, 1979; Sweeney, 1982). This 
is one o f the reasons that this study focused not only on the beliefs of teachers, but 
included administrators in the process.
The next section highlights some o f the historical events that have transpired 
because o f the need or perceived need for reform in education in America. It examines 
some o f the issues that lead up to A Nation at Risk Report (1983).
Historical Perspective
For the purpose this review, the era o f the standard movement that is discuss 
begins with the National Commission on Excellence in Education report. A Nation at 
Risk. (1983). Although there have been a number o f other reports that have dealt with the 
need for reform in education, A Nation at Risk has been linked to the impetus for the
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modern-day standards movement. A Nation at Risk was written at a time when the 
National Aeronautics and Space Administration (NASA) was in a state o f rebirth.
NASA, and the whole space exploration era o f the 1980s, was reexamined when A 
Nation at Risk reported that math and science scores were seriously low compared to 
other industrial nations. This fear o f insufficiently preparing students to meet the 
mathematics and science needs o f the future caused policy makers and educators to start 
looking at new ways to increase test scores in mathematics and science. The authors o f A 
Nation at Risk (19831 claim that U.S. students performed poorly on almost all measures 
o f academic achievement measures when compared with their European and Japanese 
counterparts. In addition, the report brings to light the decline in science and mathematics 
enrollment and the high level o f functional illiteracy among American children and 
adults. The report did not just identify deficiencies, it concluded with recommendations 
such as increasing high school graduation requirements and admission to college, 
lengthening the school day and school year, and increasing teacher salaries. In addition, 
the report recommends increasing standards and expectations for students’ performance 
and holding students and educators more accountable. Thus we have a situation where 
standards and accountability are by far the most used terms in the past two decades in the 
field o f education.
Coincidentally, in 1987 as the standard movement was growing, the National 
Counsel for Accreditation of Teacher Education (NCATE) was also being reorganized 
(Wise and Leibrand, 2000). In 1987, NCATE redesigned the way they did business to 
meet the needs o f the teachers who were required to pass state tests to be certified.
Having a degree and not being able to pass a state test was not only an embarrassment to
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the pre-service teachers, but it was an embarrassment to the institution from which they 
graduated. NCATE wanted to ensure that colleges and universities that were accredited 
by NCATE graduated teachers who would be able to pass required state certification 
tests. As a result, schools o f education experienced an overhaul during the late eighties 
and early nineties.
The standards movement has been moving forward since the eighties and the 
movement is not about to stop anytime soon. Although there are a number o f critics 
regarding educational standards, sound research exists that shows standards make a 
difference. Educational Testing Services (1999) announced the results o f an in-depth 
study o f  teacher qualifications, academic ability, and pass rates on teacher licensure 
examinations. ETS examined the PRAXIS scores o f 270,000 test-takers and correlated 
those scores with college entrance examination scores o f the candidates. According to 
ETS (1999), those candidates who enrolled in teacher preparation programs in addition to 
studies in content area, passed the content examination in significantly higher numbers 
than those who never enrolled in a teacher preparation program, but presumably had 
majored in a content area. Graduates of institutions with NCATE-accredited schools of 
education scored highest o f  all test-takers nationally. The ETS report supports NCATE’s 
push for standards for colleges and universities within educational programs.
NCATE’s push for standards did not end in the nineties. NCATE recently 
released their 2000 standards on their website. The proposed NCATE standards are 
subdivided into two categories: I) candidate performance and 2) unit capacity. The 
standards are presented in Table 1:
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Table 1
Two Categories o f NCATE 2000 Standards
Candidate Performance Unit Capacity
S ta n d a rd  1 : candidate knowledge, skills, and 
dispositions. Candidates preparing to work in 
schools as teachers or other school personnel 
know the content of their fields; demonstrate 
professional and pedagogical knowledge, 
skills, and dispositions; and apply them so that 
all students learn. Assessments indicate that 
candidates meet professional, state, and 
institutional standards.
S tandard  3: field experiences and clinical 
practice. The unit and its school partners 
design, implement, and evaluate field 
experiences and clinical practice so that 
candidates develop and demonstrate the 
knowledge, skills, and dispositions necessary 
to help all students learn.
S ta n d a rd  4: diversity. The unit designs, 
implements, and evaluates curriculum and 
experiences for candidates to acquire the 
knowledge, skills, and dispositions necessary 
to help all students leam. These experiences 
include working with diverse higher 
education and school faculty, diverse peers, 
and diverse and exceptional students in P-12 
schools.
S ta n d a rd  2: program assessment and unit 
evaluation. The unit has an assessment system 
that collects data on the qualifications of 
applicants and performance of candidates and 
graduates. These performance data and other 
information are used to evaluate and improve 
programs.
S tandard  5: faculty performance and 
development. The unit's faculty members 
model best professional practices in 
scholarship, service, and teaching, including 
self-assessment of their effectiveness and 
effect on candidate performance; they also 
collaborate with colleagues in the disciplines 
and schools. The unit systematically 
evaluates faculty members' performance and 
facilitates professional development.
S tandard  6: unit governance and resources. 
The unit has the leadership, authority, 
budget, personnel, facilities, and 
resources—including information technology 
resources — for the preparation of 
candidates to meet professional, state, and 
institutional standards.
(NCATE, 2000)
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Ravitch (1995) claims that national standards will accomplish little by 
themselves. Standards need to be accompanied by other instructional tools that will help 
teachers meet those standards. Without adequate resources and support from principals, 
teachers will not be able to meet national standards. Organizations that help develop 
standards will need to assume a more active role in the implementation o f  standards. 
Those organizations must not only write standards, but they must develop additional 
resources to help meet those standards.
The International Society for Technology in Education is one such organization 
that has not only developed standards, but they have also developed supplemental 
materials to help teachers meet those standards. The National Educational Technology 
Standards (NETS) offers curriculum examples and scenarios that illustrate how each of 
the standards can be addressed. Grade-level examples are helpful to show teachers at 
each level how they can teach these skiUs in the context o f other required content area 
activities, with the aim o f enhancing the learning o f both technology and content area 
skills (Roblyer, 1999).
By identifying technology competencies that beginning teachers should know, 
NETS can give new teachers an advantage over current classroom teachers—new 
teachers would not have to add another subject into an overburdened schedule. When 
new teachers reach the classroom, they will have the confidence in technology not found 
in 80 percent o f  existing teachers. New teachers should have an easier time figuring out 
how to implement some o f  the technological tools that are already at their assigned site.
However, more universities will have to prepare teachers for the new 
technological challenges o f the future. I f  universities do not meet those needs, it will be
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up to each individual school district to help teachers meet new technological standards. 
New and veteran teachers will need to be trained in how to help students compete in the 
information age. Technology trainers will have to assess the technological needs of 
teachers and principals and offer appropriate professional development to meet those 
needs. One o f  the areas that technology trainers will have to assess is past practices of 
teachers. An examination o f some o f  the past teaching-leaming practices will be explored 
next. The following section is an overview o f how beliefs o f educators in regard to 
teaching methods may hinder or promote the change process.
Past Practices o f  the Teaching-Leaming Process 
The standards movement has affected how teachers teach and how administrators 
lead. Standards have caused teachers to ponder what should be taught and how to teach it. 
The debate is not new, but it has amplified over the past twenty years. Standards have 
been accompanied by more testing for students and for teachers. These tests are suppose 
to test students’ achievement and test whether not teachers know their content areas.
As the standards movement and testing continue to grow, teachers will be asked 
to change or modify their methods o f teaching, especially if  they teach in a traditional 
manner. Traditional teaching is considered to be teaching in a well-structured classroom, 
where students are required to sit in straight rows, and teachers lecture. Teachers may 
have to consider a more non-traditional teaching method to meet the needs o f  their 
students in this technological era. Non-traditional teaching is considered to be teaching 
with a student-centered firame o f reference. According to the International Technology 
Education Association (2000), teachers and students are equal participants in the 
teaching-leaming process. In addition, teachers who teach in a non-traditional manner
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may be more likely to integrate technological resources such as computers and the 
Internet. This section briefly highlights some o f the past practices of educators as it 
relates to the teaching-leaming process. In addition, some change strategies that may 
enhance the educational process are examined. The section examines the past educational 
practices and the future educational change strategies o f education as it relates to existing 
belief systems. Green (1971) claims that beliefs affect how people process information 
and how they act. The action that the researcher was most interested in, was the 
interactions between students, teachers and the teaching-leaming process. The 
relationship between beliefs and the teaching-leaming process will fuel the discussion 
that follows.
According to Borman and Greenman (1994), the public school, as we know it, 
was not designed to serve the population that it now serves. It is their view that in order 
educate the children o f the twenty-first century reorganization may be needed.
Traditional education in the public school was designed to serve the political 
requirements articulated by the founders o f  the American Republic at the end of the 
eighteenth-century and the requirements o f the nineteen-century industrial nation-state. 
Borman and Greenman (1994) also conclude that the common school was seen as a 
logical extension o f the new knowledge and the new politics introduced and popularized 
by enlightenment thinkers.
Compulsory attendance was established as a means to capture great minds of all 
forms and nurture them. According to Tyack (1974), as early as 1861 proponents of 
compulsory education were arguing for the establishment o f industrial schools for a class 
o f  children, more or less too numerous, which were too low down in the depths of crime.
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poverty, and sometimes mental challenges, to be reached by the benefits o f a system of 
public education. Cremin (1962) views compulsory attendance as a new era in the 
history o f American education. The crippled, the blind, the deaf, the sick, the slow- 
witted, and the needy arrived in growing numbers. Thousands o f defiant and unruly 
students, who, in former times might have dropped out o f school, were told that it was a 
law for them to attend school. According to Borman and Greenman (1994), compulsory 
attendance was the beginning o f the differential curriculum, the beginning o f what some 
described as course proliferation, or the abandoiunent o f standards. The differential 
curriculum was the device that allowed the school to perform both its sorting and its 
custodial fimctions. According to Spring (1994) a compulsory school system was a 
model o f the bureaucratic factory models of the time. Punctuality was an important factor 
in factories and it became just as important in schools. In addition, during the industrial 
age, it was common to prepare students for a job that they would do directly upon leaving 
school. This bureaucratic industrial model is still in use today. Although the children and 
the job market are different, the industrial model o f teaching is still a prominent way of 
instructing students.
According to Chubb and Moe (1990) the traditional industrial model of 
instruction is failing at its core academic mission, particularly in math, science and 
technology. Brandt (1990) claims that teachers, who continue to use the traditional 
method, with 85-90 percent o f  their instruction delivered by lectures, are using a method 
that does not work for most students. Teachers are co-leamers and facilitators as much as 
lecturers and experts. Robinson (1990) concludes that lecturing is one o f the least 
effective instructional approaches, and yet, a very high percentage of instruction that goes
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on in classrooms has the teacher talking and the students listening. In traditional 
instruction classrooms, objectives are stated in terms o f global outcomes with the premise 
that all students have the same learning style. Few students are expected to master most 
objectives, and there is no provision for alteration o f the objectives or instructional 
strategies for remediation (Gagne, Briggs and Wager, 1989).
The roles of education and what some educators believe to be important are 
rapidly changing and educators have to adjust to the changing times. A high school 
diploma used to mean a step towards a reasonably stable job that would sustain a family. 
The value o f  a high school diploma has decreased and will continue to decrease with 
respect to qualification for a job. The time when a high school diploma guaranteed a job 
is within the memory o f some older workers; yet in many places today a high school 
diploma is little more than a certificate o f attendance. As a result, some employers 
discount the value of diplomas and claim that many students do not work hard enough in 
high school (SCANS, 1992). It appears as though the educational community has a 
mandate to continue to do research that will better prepare our students for the future. 
Americans need to envision the future and set definite goals to make sure students are 
highly skilled and effectively educated.
The outlook for education is only as bright as that o f  the viewer. If  we all look at 
the educational process firom the same perspective the outlook would appear similar. 
According to Dewey (1943), “ We are apt to look at the school fi-om an 
individualistic standpoint, as something between teacher and pupil, or between 
teacher and parent. That which interests us most is naturally the progress made by 
the individual child o f our acquaintance” (p. 6).
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The outlook needed most is that students can be educated, but it is necessary to at least 
acknowledge that a change in instructional methodology may be needed.
Educational change strategies for educators and the beliefs that may influence 
implementation o f  those strategies are examined in the next section.
Educational Change 
Change is defined in the following five ways: 1) to cause to be different; 2) to 
give a completely different form or appearance—  to transform; 3) to exchange for or 
replace with another, usually o f the same kind or category; 4) the act, process, or result o f 
altering or modifying; and 5) the replacing o f one thing for another—substitution 
(American Heritage Dictionary, 1999). Change is a complex process. In the area of 
education, changes have come in the form o f different reform movements. As previously 
discussed, the change process or reform efforts can be categorized into three waves, we 
are presently in the third wave o f educational reform (Murphy, 1990). The third wave 
includes what is known as the technological revolution. This wave of change or reform is 
different firom the preceding waves; changes are taking place much faster. Change in 
education is a constant process in which nothing seems new, but technological change 
and change in educational technology, are occurring so quickly that they appear to be 
constantly new. Thus, computer technology remains one o f the primary drivers o f change 
in the way people work, seek information, communicate, and entertain themselves 
(Miriam, 2000). For the purpose o f  this review, historical change, especially in the area of 
the use o f educational computers, is limited to the past twenty years. Although some of 
the following theories regarding change may appear general, they were all written within 
the context o f  how they apply to computer technology.
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The Teaching-leaming Process and Technology
In the first two educational reform waves, educators tried to make changes, but 
they used the traditional industrial model o f instruction to try and implement those 
changes (Chubb and Moe, 1990). The third wave is heavily driven by technology, 
especially computers. Technological change will only occur if  new teaching strategies are 
employed. According to ISTE (2000) educators will have to establish a new learning 
environment. Table 2 represents the shift that is needed to incorporate a new learning 
environment.
Table 2
Traditional Versus New Learning Environments
TRADITIONAL LEARNING NEW  LEARNING
ENVIRONMENT ENVIRONMENT
Teacher-centered instruction Student-centered learning
Single-sense stimulation Multisensory stimulation
Single-path progression Multipath progression
Single media Multimedia
Isolated work Collaborative work
Information delivery Information exchange
Passive learning Active/exploration/inquiry-based
learning
Factual, knowledge-based learning Critical thinking and informed 
decision-making
Reactive response Proactive/planned action
Isolated, artificial context Authentic, real-world context
(ISTE, 2000, p. 3)
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Teachers need to become facilitators o f learning and empower their students to 
take advantage o f  technological resources. It is not about relinquishing power, it is about 
sharing the power o f the teaching-leaming process. According to Tapscott (1998) the 
teaching-leaming process needs to be more interactive. There needs to be a shift from the 
way instmction is delivered presently to a system that involves students more actively. 
Table 3 illustrates the shift that Tapscott proposes:
Table 3
Traditional Versus Interactive Approaches
TRADITIONAL APPROACHES INTERACTIVE APPROACHES
Linear, sequential/serial learning Hypermedia learning
Instmction Constmction and discovery
T eacher-centered Leamer-centered
Absorbing materials Learning how to leam
School Lifelong
One size- fits all Customized
School as torture School as fun
Teacher as transmitter Teacher as facilitator
(Tapscott, 1998, p. 143)
We are living in an age in which we need to consider how to best engage students 
in the teaching-leaming process. Educators can no longer mass produce graduates. There 
are a lot o f questions regarding what should be taught to students to prepare them for the 
future. It appears as though there are two reoccurring positions concerning how to
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prepare students for the future. One position promotes teaching basic skills (reading, 
writing and computation), with little technological intervention. The second position 
promotes teaching basic skills, but with ongoing and increase use o f  technology. The use 
o f technology has brought changes to the workforce and college campuses. It is up to 
principals, teachers, support staff, and parents to prepare students to meet new 
technological challenges.
According to Bitter, Thomas, Knezek, Frisk, Harriet, Wiebe, and Kelly (1997), 
teachers should be ready to teach students how to do the following:
1. communicate using a variety o f media and formats
2. access and exchange information in a variety o f ways
3. compile, organize, analyze, and synthesize information
4. draw conclusions and make generalizations based on information gathered
5. use information and select appropriate tools to solve problems
6. know content and be able to locate additional information as needed
7. become self-directed learners
8. collaborate and cooperate in team efforts
9. interact with others in ethical, honest, and appropriate ways.
The above guidelines do not define all of the qualities o f a good technological 
teacher. They are, however, good foimdational guides. These and other skills can help 
teachers prepare to teach students o f  the future. The teachers who are most suited for the 
changing times are those willing to explore the cormection between academic and 
technical knowledge. Teachers who recognize that the academic and technical gap is 
small, will help students master critical thinking strategies instead o f trying to give all
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students one fixed way o f solving problems. The teachers who are most likely help 
students transition into the technological era will be open to different types of 
instructional methods such as Computer Technology Instruction (CTI).
Computer Technoloev Instruction
Kulik, Bangert, and Williams, (1983) analyzed 51 studies of CTI in grades 6-12. 
Overall they found that the CTI raised students examination scores by .32 standard 
deviation and also had positive effects on students’ attitudes, and the amount o f time 
needed for instruction. Kulik and Kulik (1986) concluded that CTI improved student 
achievement, saved student and teacher time, and improved student attitude toward 
school and particular subjects. In addition, research suggests that computer technology, 
when used appropriately, can pay off significantly. It can raise academic achievement, 
improve learning efficiency, increase student motivation, provide new ways for children 
to leam, and improve teaching (Archer, 1998; Milheim, 1995).
Although numerous researchers have concluded that CTI is effective, and 
increases the degree o f  learning for a number o f students, criticisms still exist. In 1990, 
Becker sampled 1,416 schools in the United States. He collected data on hardware, 
software, computer use, and teacher attitudes. His findings discussed CTI firom three 
different perspectives; 1) use o f computers in classrooms, 2) teacher attitudes concerning 
computer use, 3) and inadequate hardware in schools.
First, Becker (1990) suggests that despite the tremendous increases in hardware 
and software available in schools, only a small minority o f teachers and students can be 
said to be major computer users. That is, where a large portion o f instruction, learning, or 
productive work in their classes is being accomplished through the use o f computers, the
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teachers and students are computer novices. There is also additional evidence that 
suggests that the computers that are available in a number o f schools are spending most 
o f their time “switched o ff ’ (Gardner, 1984; Opacic and Roberts, 1985). Underwood and 
Underwood (1990) also supported the claim that practitioners who may have access to 
computers do not use them enough. They claim that the significant difference in 
perceptions o f computer users versus under or non-users was expressed in terms o f their 
confidence and their familiarity with computer technology. Not only did the under and 
non-users express doubts about their own abilities to use the technology, but they were 
also unsure as to what to do with it in the classroom.
Second, Becker (1990) cites teacher attitude and lack o f teacher education on 
computer usage as two major impediments blocking more effective and appropriate 
computer use. Third, he suggests that the hardware available in most schools was 
inadequate to support the more complex computer learning. He cites that software 
publishers were severely limited by the constraints of older machines.
Becker (1998) stated, “With more than 5 million computer; in schools, students 
could conceivably be using them for several hours per week. Unfortunately, we 
lack reliable data on utilization levels, and so our estimates in this area can only 
be rough ones. Making assumptions about shared use of computers (i.e., that 
one-half o f the time students share a computer with a peer, and both are profiting 
firom its use simultaneously), I reached an estimate of slightly more than 2 hours 
o f use per student per week, based on computer coordinator reports of how much 
time certain computers were used” (p . 21).
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Becker (1998), claims that basic skills, drills, and instructional games are the 
most common student activities that students use on computers in elementary schools 
and, all levels, exploration o f a variety o f education-related computers programs and 
generic computer applications such as word processing for the purpose o f general 
“computer literacy”.
Cuban (1999), argues that although information technologies have transformed 
the workplace, teachers’ schedules and working conditions have change very little. 
They teach five classes a day, each 50 to 55 minutes long. Their five or more classes 
contain at least three different preparations. In those classes, a teacher may see as many 
as 140 students a day. It is difficult for teachers to stay abreast o f their content areas 
and integrate technology at the same time. Some teachers do attain both tasks, but they 
may omit or ignore other aspects of their lives.
According to Jerald and Orlofsky (1999), schools nation wide must rely on 
technology that is outdated and inequitably distributed. In addition, many teachers still 
lack the training and confidence to infuse computers into their teaching. A higher 
percentage o f  teachers say they are at least “moderately well prepared” to integrate 
technology into their lessons. Thus, they had less confidence in their ability to integrate 
technology than to perform other tasks related to reform (U.S. Department of Education, 
1999).
Cuban (1999) claims that most schools can not afford to employ on-site technical 
support. When there is no dedicated on-site support, when problems occur with 
technology, those situations add additional stress to teachers’ life.
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According to Senge (1990), in order for change to take place, a shift in mind must 
occur. Changes in technology education in schools are causing teachers and principals to 
seriously consider how they do business. For the first time in history, it appears that 
students will be walking into classrooms knowing more about a vital part o f society 
(technology), than some o f  their teachers who are struggling to grasp it. In the reform 
movements o f the past, information was not widely available. Information is now so 
plentiful that educators and educational leaders are having a hard time keeping up. If 
educational leaders fail to keep pace with the progress in instructional technology, they 
will be faced with either not implementing technology or implementing outdated 
technology.
Fullan (1993) suggests that all educators must strive to be change agents. Change 
is an ongoing process; it is not something that happens overnight. Although each educator 
should strive to be a change agent, educational leaders must be at the forefi'ont. When 
teachers start the change process, it can quickly come to an end without adequate support 
from principals. Teachers as change agents must be supported in order to achieve 
systemic change. According to ISTE (2000), the world is changing at an exponential rate 
and in order for students to be ready for those changes, they must get a proper foundation 
in technology education. Both teachers and educational leaders must provide this 
technological foundation. However, educational leaders need to take an extra step to 
ensme systemic change.
“There is a pattern underlying the... lessons o f dynamics change and it concerns 
one’s ability to work with polar opposites: simultaneously pushing for change 
while allowing self-learning to unfold; being prepared for a journey o f
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uncertainty; seeing problems as sources o f creative resolution; having a vision, 
but not being blinded by it; valuing the individual and the group; incorporating 
centralizing and decentralizing forces; being internally cohesive, but externally 
oriented; and valuing personal change agentry as the route to system 
change.”(Fullan, 1993, p.40)
Some key issues about the relationship between leadership and the change process 
follows. Beliefs will once again guide the discussion in regard to whether or not leaders 
will implement or disregard new change ideas.
Rolef s  ^o f  School Leadership as it Relates to Change
According to Gardner (1990) leadership is a process of persuasion in which the 
leader and/or the leadership team and the followers share the objective o f  the agency. 
Educational leaders are the foundation o f schools. Their actions change lives and 
influence the school culture and dynamics greatly. Staff members are always looking at 
their leaders for the direction in which a school is headed. Bennis and Nanus (1985) 
claim that followers become leaders and those leaders become change agents that 
ultimately impact the entire organization. When things are going well in schools, 
educational leaders get the credit; the same is true when things are going poorly, they get 
the blame. Educational leaders need to understand the relationship o f their actions and 
how the entire staff will react to those actions. They need to understand the difference 
between management and leadership. According to Kotter (1990), administrators manage 
agencies. Leaders, however, motivate and inspire their followers. If  educational leaders 
are going to make a change in technology education, they will have to let their staff know 
that they are serious about change. The best way to encourage change is to use yourself
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as an example o f  change and let people follow. According to Hall (1999) principals must 
set the example for the usage o f  technology. I f  teachers, students, and other staff 
members do not see the use o f technology by a principal they may feel that technology is 
not important to that principal. According to Fielder and Gracia (1987) power and 
influence as it relates to leadership is situational. Leaders must sometimes create 
situations that will make change most effective.
Use o f  Computers bv Educational Leaders to Promote Educational Change
According to Bozeman and Spuck (1991), as a minimum educational leaders 
should have the following five technology competency:
1. Word-processing
2. Database/filing system
3. Spreadsheets
4. Use o f educational technology
5. Use o f student scheduling program
These and other foundational skills are necessary for educational leaders to do their jobs 
efficiently. Educational leaders are always looking for additional time; time management 
is a vital component to be successful. I f  educational leaders have a solid foundation in the 
five competencies suggested by Bozeman and Spuck (1991), they are more likely to use 
their time wisely. For example, one o f the many tasks a principal needs to accomplish is 
the analysis o f test items. With a brief knowledge base o f a spreadsheet, he or she can 
categorize the data and create graphs that can make the analysis more presentable and 
meaningful. According to ISTE (2000) all tasks and functions in schools are changing. 
This is not futuristic; these changes already exist, and they play a major role in the daily
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business o f  schools. As principals become more comfortable with new technologies they 
will use electronic organizers, email correspondence for memos, and teleconferencing for 
weekly or monthly staff meetings. Change is inevitable, and the field o f education will 
not be spared. In the next section, transformational leaders and their role as a change 
agent is examined.
Transformational Leaders as Change Agents
For the past two decades a variety o f  leadership styles have been explored. 
Transformational leadership is an area that educational leaders as well as business leaders 
are looking at to help reform businesses and schools. This section list six practices that 
transformational leaders should follow. In addition to those practices, a concept of change 
theory as presented by Fullan (1993) is introduced. Transformational leadership is 
visionary by design and it could help the change in technology-education process.
This new theory o f  leadership has been called by a number o f  names such as 
transformational, charismatic, visionary, or inspirational, but no matter what the name is, 
it is different firom earlier methods (Howell and Avolio, 1993). For the purpose o f this 
review, all references to this new form of leadership will be transformational. 
Transformational leaders are expected to display the following six qualities to make their 
institution successful:
1. Define the need for change.
2. Create and muster commitment for specific visions.
3. Concentrate on long-term goals.
4. Inspire followers to transcend their own interest for higher-order goals.
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5. Change the organization to accommodate their vision rather than work within 
the existing one.
6. Mentor followers to take greater responsibility for their own development and 
that o f others.
Followers become leaders and leaders become change agents, and ultimately transform 
organizations. (Bennis and Nanus, 1985; Howell and Avolio, 1993; Tichy and Devaima, 
1986).
One way to describe transformational leaders is by using Fullan’s (1993) model of 
change theory. Fullan describes change as first coming fi-om a change agent. A change 
agent is someone who is self-conscious about the nature o f change and the change 
process (Fullan, 1993). In addition, Fullan claims that individuals who understand change 
are appreciative o f its semi-impredictable and volatile character and they are explicitly 
concerned with the pursuit o f  ideas and competencies for coping with and influencing 
more aspects o f  the process toward some desired end.
Fullan (1993) outlines eight basic lessons that he labels as the new paradigm o f
change:
1. You can’t mandate what matters—the more complex the change the less you 
can force it.
2. Change is a journey not a blueprint—change is non-linear, loaded with 
uncertainty and excitement and sometimes perverse.
3. Problems are our fiiends—problems are inevitable and you can’t learn without 
them.
4. Vision and strategic planning come later—premature visions are blind.
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5. Individualism and collectivism must have equal power—there are no one­
sided solutions to isolation and group thinking
6. Neither centralization nor decentralization works—both top-down and 
bottom-up strategies are necessary.
7. Connection with the wider environment is critical for success—the best 
organizations learn externally as well as internally.
8. Every person is a change agent—change is too important to leave to the 
experts, personal mind set and mastery is the ultimate protection (p.21-22).
The importance o f  leadership to a successful institution is critical. A  number of studies 
have indicated that significant successes in educational institutions are dependent on the 
quality o f the leadership (Blumberg and Greenfield, 1980; Brookover, Beady, Flood, 
Schweitzer, and Wisenbaker, 1979; Edmonds, 1979; Sweeny, 1982). Educational leaders 
are the cornerstones o f any educational institution. Educational studies have noted, it is 
important for educational leaders to posses both long and short term goals and well- 
thought-out philosophies (Manasse, 1982; Russell, Maggarella, White and Maurer, 1985; 
Sergiovanni, 1987; Stallings & Mohlman,1981; Sweeney, 1982). Transformational 
leaders are leaders o f the future, they examine what they need to do and make the 
appropriate changes to adjust to the situation at hand.
Transformational leaders are the types of leaders that are best prepared for the 
technological era. Transformational leaders have a vision and that is the first step towards 
being a successful leader in the information age. In order for ongoing change in 
technology-education to occur, teachers and principals must reexamine how the business
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o f educating students is done presently, and make an honest assessment about if  the 
current practices are effective enough to prepare students for the future.
Summary
This review examined five areas of concerns that eventually established the 
foundation for this study:
1. Influence o f Beliefs
2. Standards Movement
3. Past Practices o f  the Teaching-leaming Process
4. Educational Change
The four sections discussed in this review form the foundation to address the 
research questions that will be discussed in great detail in Chapter 3. Chapter 3 addresses 
whether there are significant interactions between middle and high school principals, 
English, math, science, and social studies teachers in regard to their beliefs about ISTE 
Technology Standards for All Teachers?
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METHODS
This chapter provides an overview of the procedures and the design for this study. 
It describes how the schools and subjects were selected. It also provides the reader with a 
rationale for why the particular instrument was used and why the instrument was the best 
fit for this study. In addition, it provides some backgroimd information about the 
International Society for Technology in Education (ISTE). ISTE is a nonprofit 
professional organization with membership worldwide o f technology-using educators. 
ISTE is the organization that is responsible for developing the performance indicators 
that were used for the survey items in this study.
Procedures
Review o f Literature
Electronic and printed text searches were used to identify sources o f information 
such as studies o f beliefs, the standards movement, teaching methods, and educational 
change. Pertinent research studies, Internet sources, book, journals, and newspapers were 
reviewed. The synthesis o f the readings were organized and presented in narrative form 
in Chapter 2.
Design
A survey research design was used for this study. Surveys are used to learn about 
people’s attitudes, beliefs, values, demographics, behavior, opinions, habits, desires.
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ideas, and other types o f  information. They are used frequently in business, politics, 
government, sociology, public health, psychology, and education because accurate 
information can be obtained for large numbers o f  people with a small sample 
(Schumacher and McMillan, 1993).
Approval to Conduct the Studv
Approval to conduct the study came from two agencies: 1) The Office of 
Sponsored Program (DSP) at the University o f Nevada, Las Vegas, approved the request 
to conduct research June 20, 2000. 2) The Clark County School District, Committee to 
Review Cooperative Research Requests, approved the request to conduct research in 
Clark County School District August 2,2000.
Population
The population o f  this study included teachers and principals employed in Clark 
County School District during the 2000-01 school year. This study consisted of teachers 
and principals from forty different schools—twenty middle schools and twenty high 
schools. The selected district had thirty-eight middle schools and thirty high schools. 
Samples
The schools in the study were selected from the secondary education division of 
Clark County School District. All secondary schools were assigned a three-digit 
identification number, middle school started with the number 325 and high school started 
with the number 425. The identification numbers were used to track data for each 
particular school without using the names o f schools or the respondents’ names. Thirty 
middle schools in the Clark County School District were randomly selected. All thirty 
high schools in Clark County School District were selected. The design o f the study
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called for twenty middle schools and twenty high schools. The researcher over-sampled 
to increase the likelihood o f a greater return rate.
The subjects were divided into two distinct, but interrelated groups—principals 
and teachers. The teachers were chosen from the four core disciplines, English, math, 
science, and social studies. The reason for selecting the core disciplines as a guide was 
based on a need to get a solid representation o f secondary schools. Although other 
disciplines could have been selected, the four core disciplines were found in every 
secondary school, whereas some o f the other areas of study were found at only particular 
sites.
In summary, the sample of the study included middle school teachers (n = 80), 
high school teachers (n = 80), middle school principals (n = 20) and high school 
principals (n = 20).
Instrumentation
Development
The survey for this study was designed with two major concerns in mind: 1) how 
best to gather information about principals’ and teachers’ beliefs about ISTE’s 
Technology Standards for Teachers and 2) how would the information be used after it 
was collected to help plan and train teachers and principals in the area of technology. An 
initial attempt was made to formulate statements that would address the two concerns. 
However after a long process o f determining which statements will best meet the needs of 
the researcher, the idea o f using the performance indicators from ISTE’s Technology 
Standards for Teachers document turned out to be the best choice. ISTE granted
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permission to the researcher to use the performance indicators for the technology survey 
that was used in this study.
ISTE’s Accreditation Committee reviewed the standards. This is the same 
committee that has developed standards for the accreditation o f teacher preparation 
programs at universities that emphasized educational computing and technology. In 
addition, the Accreditation Committee has also worked with the National Council for 
Accreditation for Teacher Education (NCATE) on the NCATE 2000 Standards. With 
such a creditable review board, the ISTE’s Technology Standards for Teacher fit the 
needs o f the researcher perfectly.
Design Steps
The first step was to identify the performance indicators that would be used to 
help answer the research questions. The second step was to construct a tool that could be 
used to collect the necessary information that will be needed. The researcher is primarily 
interested in the beliefs o f  teachers and principals about technology standards for 
teachers. The Likert scale survey method is appropriate to collect the needed data. A 
Likert scale is designed to ask individuals to respond to a series o f statements by 
indicating whether he or she strongly agrees, agrees, is undecided, disagrees or strongly 
disagrees (Gay, 1992).
For the purpose o f the study, a four-point Likert scale survey was designed 
instead of a five-point scale. The choice to modify the scale was made to force the 
respondents to agree or disagree instead o f  selecting the undecided response as a means 
to avoid giving a definitive response. The four-point Likert format is as follows, one
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represents strongly disagree, two represents disagree, three represents agree, and four 
represents strongly agree.
The strength o f the survey was based on the quality o f the performance 
indicators. ISTE’s design writing team carefully constructed each performance indicator. 
The writing team is made up o f professionals in the fields o f education and/or computer 
technology. For example, secondary teachers, professors, technology coordinators, and 
other professionals in educational-technology related fields made up the team. In 
addition, each performance indicator was carefiilly balanced in regard to technological 
and educational soundness. The ISTE Technology Standards addressed six key areas o f  
concerns in regard to technology standards; l)Technology Operations and Concepts, 2) 
Planning and Designing Learning Environments and Experiences, 3) Teaching, Learning, 
and the Curriculum, 4) Assessment and Evaluation, 5) Productivity and Professional 
Practice, and 6) Social, Ethical, Legal and Human Issues. The original meanings of the 
performance indicators were not changed, however, the format were modified to fit into a 
survey design. Two educational technology professors reviewed the content o f the survey 
for validity and readability. The coordinator o f research and human subjects at the 
University o f Nevada, Las Vegas also reviewed the performance indicators. The surveys 
were given to teachers and principals who were not a part o f  the study for critiques, 
inputs, and readability.
Validity
Content validity is defined as a process o f determining the extent to which a set o f  
test items provides a relevant and representative sample of the domain o f tasks about 
which interpretations o f test scores are made (Groulimd and Liim, 1990). One of the key
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factors to ensure content validity is to employ the most qualified individuals to create the 
tool that will be used to collect data.
The International Society for Technology in Education is an organization made up 
o f a group o f dedicated educators: k-12 teachers, professors, principals, consultants, 
business leaders, technology coordinators, and other professional in the field of 
educational-technology. The same is true for ISTE’s writing team. The National 
Technology Standards Team is made up o f English, math, science, foreign language, 
social studies, and multi-discipline teachers. Consultants, professors o f  all disciplines, 
and technology leaders are also on the writing team. Before the writing team was 
selected, ISTE’s research department spent months gathering information about the needs 
o f  schools, particularly the needs o f  technology-education in schools. On-line surveys 
and conferences were held annually to ensure up-to-date information was gathered. By 
the time the writing team for the Technology National Standards was assembled, there 
was an abundance o f information available to systematically put a quality document 
together. Prior to the actual release o f  the standards, sample performance indicators were 
placed on ISTE’s web site for members and non-members of ISTE to review and offer 
suggestions and comments.
In addition to the National Education Technology Project members who were 
responsible for writing the Technology Standards for All Teachers, ISTE also has a 
partnership with the following organizations that support the standards:
1. American Association o f School Liberian (AASL)
2. American Federation o f Teachers (AFT)
3. Association for Supervision and Curriculum (ASCD)
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4. The Council for Exceptional Children (CEC)
5. Council of Chief State School Officers (CCSSO)
6. National Association o f  Elementary School Principals (NAESP)
7. National Association o f  Secondary Principals (NASSP)
8. National Education Association (NEA)
9. National Foundation for the Improvement o f Education (NFIE)
10. National School Boards Association (NSBA)
11. Software & Information Industry Association (SKA)
12. Apple Computers, Inc.
13. Milken Exchange on Education Technology
14. National Aeronautics and Space Administration (NASA)
15. U.S. Department o f  Education
16. The American Council on the Teaching o f Foreign Language (ACTFL)
17. International Reading Association (IRA)
18. National Council for the Social Studies (NCSS)
19. National Council o f  Teachers o f English (NCTE)
20. National Council o f  Teachers o f Mathematics (NCTM)
21. National Science Teachers Association (NSTA)
Data Collection
Surveys and cover letters (see Appendices C and D) were mailed out to teachers 
and principals the second week o f January 2001. The letter stated the purpose of the 
study, the benefits o f the study, and the time it would take to complete the survey. The 
letters were reproduced on UNLV stationary. Surveys were coded with a three-digit
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number for tracking purposes. Follow-up letters, phone calls and e-mails were sent out to 
individuals who did not respond to the initial mailing.
Data Analysis
The Statistical Package for Social Science (SPSS) Base 10.0 was used to tabulate 
the results o f this study. Multivariate analysis tests were performed to determine 
interactions and or differences between the independent and dependent variables. See 
Table 4 for a list o f  dependent variables and their levels (performance indicators), and 
Table 5 for a list o f  main factors and demographic factors.
Table 4
Main Dependent Variable and Levels
Main Dependent Variables_______________ Levels (performance indicators)
Technology Operations and Concepts 2
Planning and Designing 5
Teaching, Learning and Curriculum 4
Assessment and Evaluation 3
Productivity and Professional Practice 4
Social, Ethical, Legal, and Human Issues___________________ 5______________
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T ables
Main and Demographic Factors
Main Factors Demographic
Factors
Secondary Educational Level (middle Age
or high school) Gender
Years as a teacher
Educational Position (principal, Years as a principal
English, math, science, and social
studies teachers)
For each performance indicator, the analysis included the frequency for each response 
category, the percent o f  responses in each category, the mean, the variance, and the 
standard deviation in addition to several other calculations. A significance level o f .05 
was considered sufficient to reject the null hypotheses in this study.
Null hypothesis 1 : There are no differences between middle and high school 
principals, English, math, science, and social studies teachers in regard to their beliefs 
about ISTE Technology Standard for All Teachers.
Null hypothesis 2: There are no interactions between the two factors, educational 
position (principal, English, math, and social studies) and secondary level (middle or 
high).
The ten questions to be answered by the multivariate analysis techniques are as 
follows;
1. On which performance indicators, i f  any, do middle school principals agree with
beliefs underlying the ISTE Technology Standard for All Teachers?
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3. On which performance indicators, i f  any, do middle school math teachers agree 
with beliefs underlying the ISTE Technology Standard for All Teachers?
4. On which performance indicators, if  any, do middle school science teachers agree 
with beliefs underlying the ISTE Technology Standard for All Teachers?
5. On which performance indicators, if  any, do middle school social studies teachers
agree with beliefs underlying the ISTE Technology Standard for All Teachers?
6. On which performance indicators, if  any, do high school principals agree with
beliefs underlying the ISTE Technology Standard for All Teachers?
7. On which performance indicators, if  any, do high school English teachers agree
with behefs underlying the ISTE Technology Standard for All Teachers?
8. On which performance indicators, if  any, do high school math teachers agree with
beliefs underlying the ISTE Technology Standard for All Teachers?
9. On which performance indicators, if  any, do high school science teachers agree 
with beliefs imderlying the ISTE Technology Standard for All Teachers?
10. On which performance indicators, if  any, do high school social studies teachers 
agree with beliefs underlying the ISTE Technology Standard for All Teachers?
Summary
Multivariate Analysis o f Variance statistic was determined to be the best method 
to answer the research questions o f this study. Careful considerations were undertaken in 
the selection o f the method. A well-detailed survey was constructed to gain the needed 
information from the participants. The survey was subdivided into six specific standard 
sections. Each standard section had two or more levels (performance indicators). The 
indicators described different technology competencies that teachers can implement to 
help integrate technology into the curriculum.
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Chapter Four provides a detailed interpretation o f the findings in this study. Each 
null hypothesis and research question is addressed separately. Complete discussions o f 
whether the null hypotheses were rejected are discussed.
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CHAPTER 4 
PRESENTATION OF THE FINDINGS 
This study examined teachers’ and principals’ beliefs about technology standards 
for all teachers. Teachers’ were selected from middle and high schools core subject 
areas, English, math, science, and social studies. Principals’ were selected from middle 
and high schools. The Clark County School District at the time o f this study was 
comprised o f thirty-eight middle schools and thirty high schools. Thirty middle schools 
in the Clark Coimty School District were randomly selected. All thirty high schools in 
Clark Coimty School District were selected. The designed o f the study called for twenty 
middle schools and twenty high schools. To achieve the goal o f  twenty middle schools 
and twenty high schools, the researcher over-sampled.
Data Analysis
Sorting o f Data
Surveys were colored coded by subject area. Each survey that was returned was 
placed in designated pile according to its color and level (middle or high). Each survey 
was given a dash number, which indicated when the survey was returned. For example, 
here are two examples o f how a middle school survey and a high school survey were 
coded (342-1 and 444-2). The “-1” after 342 indicates that the survey coded 342 was the 
first middle school survey received. The “-2” after 444 indicates that the survey coded 
444 was the second high school survey received. The dash numbers were used to 
randomly
54
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select twenty surveys from each sub-group. Each dash number was placed in a box and 
randomly selected and returned to the box until there were twenty surveys per sub-group. 
Table 6, list total surveys mailed per sub-group and the numbers and percentages that 
were returned.
Table 6
Summarv o f  Survevs Mailed and Returned
Surveys Mailed Returned Percentage
30 Middle School Principals 25 Middle School Principals 83%
42 English Teachers 22 English Teachers 52%
42 Math Teachers 30 Math Teachers 71%
44 Social Studies 28 Social Studies 64%
42 Science 22 Science 52%
30 High School Principals 22 Middle School Principals 73%
42 English Teachers 25 English Teachers 59%
42 Math Teachers 27 Math Teachers 64%
44 Social Studies 23 Social Studies 52%
42 Science 33 Science 79%
Statement o f Hvnothesis
Null hypothesis 1 : There are no differences between middle and high school 
principals, English, math, science, and social studies teachers in regard to their beliefs 
about the International Society for Technology in Education Standards for All Teachers. 
Multivariate analysis o f variance, which took into account beliefs o f middle and high 
school principals, English, math, science and social studies teachers yielded no 
significant differences due to secondary educational level F (1,198) = .608, P>.05 and
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educational position F(4,195) = .113, P>.05. See Appendices E and F respectively for 
the means and standard deviations o f secondary levels and positions.
Null hypothesis 2: There are no interactions between the two factors, educational 
position (principal, English, math, and social studies) and secondary level (middle or 
high). Multivariate analysis of variance, which took into account interactions between 
beliefs o f teachers and principals educational position and secondary level yielded no 
significant interaction F(6,193) = .570, P>. 05.
However, further analysis revealed that there was a significant difference between 
years as a principal, F(3,36)=.016, P<.05.as it relates to beliefs about technology 
standards for all teachers. Additional analysis indicated that age, F (3,196)=. 039, P<. 05, 
was also a significant factor regarding teachers' and principals' beliefs about technology 
standards for all teachers. Post Hoc tests indicated that assessment and evaluation, F 
(1.833)=. 027, P<. 05 were significantly different between the age groups.
Research Questions
Question 1 : Are there significant interactions between middle and high school 
principals, English, math, science, and social studies teachers in regard to their beliefs 
about ISTE Technology Standard for All Teachers? There were no significant 
interactions between middle and high school principals, English, math, science, and 
social studies teachers.
Question 2: On which Performance Indicators, if  any, do middle school principals 
agree with beliefs underlying the ISTE Technology Standards for All Teachers? 
Examination o f the data revealed that forty percent (40%) o f middle school principals 
agreed with the standards and fifty percent (58 %) o f  middle school principals strongly
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agreed with the standards. O f the twenty-three Standards/Performance Indicators, two 
percent (2%) o f middle school principals disagreed with the standards. See Appendix G1 
for a detailed breakdown o f the responses from middle school principals on each 
Performance Indicator.
Question 3: On which, performance indicators, if  any, do middle school English teachers 
agree with beliefs underlying the ISTE Technology Standard for All Teachers? Fifty-one 
(51%) o f  middle school English teachers agreed with the standards and forty-seven 
percent (47 %) o f  middle school English teachers strongly agreed with the standards. See 
Appendix G2 for a detailed breakdown o f middle school English teachers’ responses. 
Question 4: On which performance indicators, if  any, do middle school math teachers 
agree with beliefs underlying the ISTE Technology Standard for All Teachers? Twenty- 
seven (27%) o f middle school math teachers agreed with the standards and sixty-nine 
percent (69 %) o f middle school math teachers strongly agreed with the standards. See 
Appendix G3 for a detailed breakdown o f  middle school math teachers’ responses. 
Question 5: On which performance indicators, if  any, do middle school science teachers 
agree with beliefs underlying the ISTE Technology Standard for All Teachers? Forty-two 
percent (42%) o f  middle school science teachers agreed with the standards and fifty- 
seven percent (57%) o f middle school science teachers strongly agreed with the 
standards. See Appendix G4 for a detailed breakdown o f middle school science teachers’ 
responses.
Question 6: On which performance indicators, if  any, do middle school social 
studies teachers agree with beliefs underlying the ISTE Technology Standard for All 
Teachers? Fifty-five percent (55%) o f  middle school social studies teachers agreed with
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the standards and forty-five percent (45%) o f middle school social studies teachers 
strongly agreed with the standards. See Appendix G5 for a detailed breakdown o f middle 
school social studies teachers’ responses.
Question 7: On which performance indicators, if  any, do high school principals agree 
with beliefs underlying the ISTE Technology Standard for All Teachers? Forty-eight 
(48%) o f high school principals agreed with the standards and fifty percent (50%) o f high 
school principals strongly agreed with the standards. See Appendix G5 for a detailed 
breakdown o f the responses firom high school principals.
Question 8: On which performance indicators, i f  any, do high school English teachers 
agree with beliefs underlying the ISTE Technology Standard for All Teachers? Fifty-four 
percent (54%) o f  high school English teachers agreed with the standards and forty-three 
percent (43%) o f high school English teachers strongly agreed with the standards. See 
Appendix G7 for a detailed breakdown of high school English teachers’ responses. 
Question 9: On which performance indicators, i f  any, do high school math teachers agree 
with beliefs underlying the ISTE Technology Standard for All Teachers? Forty-three 
percent (43%) o f  high school math teachers agreed with the standards and fifty-six 
percent (56%) o f  high school math teachers strongly agreed with the standards. See 
Appendix G8 for a detailed breakdown of high school math teachers’ responses.
Question 10: On which performance indicators, if  any, do high school science teachers 
agree with beliefs underlying the ISTE Technology Standard for All Teachers? Fifty 
percent (50%) o f  high school science teachers agreed with the standards forty-six percent 
(46%) o f high school science teachers strongly agreed with the standards. See Appendix 
G9 for a detailed breakdown o f  high school science teachers’ responses.
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Question 11 : On which perfonnance indicators, i f  any, do high school social studies 
teachers agree with beliefs underlying the ISTE Technology Standard for All Teachers? 
Forty-seven percent (47%) o f high school social studies teachers agreed with the 
standards forty-nine point seven percent (49.7%) o f high school social studies teachers 
strongly agreed with the standards. See Appendix GIO for a detailed breakdown o f high 
school social studies teachers’ responses.
Performance Indicator Analvsis
The performance indicator analysis area is divided into the six sub-sections. Each 
performance indicator in each sub-section is written exactly how it was written on the 
survey. A table follows each statement with the percentages of the respondents.
Section 1 : Teachers demonstrate a sound understanding of technology 
operations and concepts.
Performance Indicator 1 : “I believe teachers should demonstrate introductory 
knowledge, skills, and understanding o f concepts related to computer technology.”
Table 7
Middle School Teachers and Principals Responses to Performance Indicator 1
Agree
%
Strongly Agree
%
Principal 25 75
English 50 50
Math 30 70
Science 35 65
Social Studies 55 45
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Table 8
High School Teachers and Principals Responses to Performance Indicator 1
Agree
%
Strongly Agree 
%
Principal 25 75
English 50 50
Math 30 70
Science 35 65
Social Studies 55 45
Perfonnance Indicator 2: ‘T believe teachers should demonstrate continual 
growth in technology knowledge and skills to stay abreast o f current and emerging 
technologies.”
Table 9
Middle School Teachers and Principals Responses to Performance Indicator 2
Strongly Disagree
%
Agree
%
Strongly Agree
%
Principal - 25 75
English - 55 45
Math 5 25 70
Science - 40 60
Social Studies - 55 45
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Table 10
High School Teachers and Principals Responses to Performance Indicator 2
Disagree
%
Agree
%
Strongly Agree 
%
Principal - 50 50
English - 45 55
Math - 45 55
Science - 50 50
Social Studies 5 55 40
Section 2: Teachers plan and design effective environments and experiences 
supported by technology.
Performance Indicator 3: ‘T believe teachers should design developmentally 
appropriate learning opportunities that apply technology-enhanced instructional strategies 
to support the diverse needs o f learners.”
Table 11
Middle School Teachers and Principals Responses to Performance Indicator 3
Disagree
%
Agree
%
Strongly Agree
%
Principal - 45 55
English 5 50 45
Math 5 25 70
Science - 50 50
Social Studies - 55 45
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Table 12
Hiefa School Teachers and Principals Responses to Performance Indicator 3
Disagree
%
Agree
%
Strongly Agree
%
Principal - 45 55
English - 55 45
Math - 40 60
Science 5 65 30
Social Studies 5 50 45
Performance Indicator 4: ‘T believe teachers should apply current research on 
teaching and learning with technology, when planning learning environments and 
experiences.”
Table 13
Middle School Teachers and Principals Responses to Performance Indicator 4
Disagree
%
Agree
%
Strongly Agree
%
Principal - 65 35
English 5 55 40
Math 5 30 65
Science - 50 50
Social Studies - 55 45
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Table 14
Hiefa School Teachers and Principals Responses to Performance Indicator 4
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 50
English - 55 45
Math - 30 70
Science 5 65 30
Social Studies 5 50 45
Performance hidicator 5: “I believe teachers should identify and locate 
technology resources and evaluate them for accuracy and suitability.”
Table 15
Middle School Teachers and Principals Responses to Performance Indicator 5
Disagree
%
Agree
%
Strongly Agree
%
Principal 5 50 45
English - 55 45
Math 5 40 55
Science - 50 50
Social Studies - 50 50
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Table 16
High School Teachers and Principals Responses to Perfonnance Indicator 5
Disagree
%
Agree
%
Strongly Agree
%
Principal 5 45 50
English 15 35 50
Math - 50 50
Science 10 45 45
Social Studies 5 55 40
Performance Indicator 6: “I believe teachers should plan for the management of 
technology resources within the context of learning activities.”
Table 17
Middle School Teachers and Principals Responses to Performance Indicator 6
Disagree
%
Agree
%
Strongly Agree
%
Principal 10 50 40
English - 55 45
Math 5 35 60
Science - 50 50
Social Studies - 60 40
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Table 18
High School Teachers and Principals Responses to Performance Indicator 6
Disagree
%
Agree
%
Strongly Agree
%
Principal 20 40 40
English 15 40 45
Math - 50 50
Science 10 60 30
Social Studies 5 55 40
Performance Indicator 7: “I believe teachers should plan strategies to manage 
student learning in a technology-enhanced environment.”
Table 19
Middle School Teachers and Principals Responses to Performance Indicator 7
Agree
%
Strongly Agree
%
Principal 50 50
English 55 45
Math 35 65
Science 50 50
Social Studies 50 50
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Table 20
Strongly Disagree Disagree Agree Strongly Agree
% % % %
Principal - - 50 50
English - - 60 40
Math - - 55 45
Science - 10 60 30
Social Studies 5 45 50
Section 3 : Teachers implement curriculum plans that include methods and strategies for 
applying technology to maximize student learning.
Performance Indicator 8: ‘T believe teachers should facilitate technology- 
enhanced experiences that address content standards.”
Table 21
Middle School Teachers and Principals Responses to Performance Indicator 8
Disagree
%
Agree
%
Strongly Agree
%
Principal - 40 60
English - 65 35
Math 5 30 65
Science - 40 60
Social Studies - 55 45
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Table 22
High School Teachers and Principals Responses to Performance Indicator 8
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 50
English - 55 45
Math - 50 50
Science 5 50 45
Social Studies 5 45 50
Performance Indicator 9: “I believe teachers should use technology to support 
learner-centered strategies that address the diverse needs o f students.”
Table 23
Middle School Teachers and Principals Responses to Performance Indicator 9
Agree
%
Strongly Agree
%
Principal 30 70
English 50 50
Math 30 70
Science 45 55
Social Studies 60 40
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Table 24
High School Teachers and Principals Responses to Performance Indicator 9
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 50
English - 60 40
Math - 35 65
Science 5 45 50
Social Studies 5 50 45
Performance Indicator 10: ‘T believe teachers should apply technology to develop 
students' higher order skills and creativity.”
Table 25
Middle School Teachers and Principals Responses to Performance Indicator 10
Disagree
%
Agree
%
Strongly Agree 
%
Principal - 35 65
English 5 45 50
Math - 30 70
Science - 40 60
Social Studies - 55 45
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Table 26
High School Teachers and Principals Responses to Performance Indicator 10
Disagree
%
Agree
%
Strongly Agree 
%
Principal 5 45 50
English - 60 40
Math - 40 60
Science 5 45 50
Social Studies - 40 60
Performance Indicator 11 : “I believe teachers should manage student learning 
activities in a technology-enhanced environment.”
Table 27
Middle School Teachers and Principals Responses to Performance Indicator 11
Disagree
%
Agree
%
Strongly Agree 
%
Principal - 40 60
English - 50 50
Math 5 20 75
Science - 45 55
Social Studies - 50 50
Table 28
High School Responses to Performance Indicator 11
Agree
%
Strongly Agree
%
Principal 50 50
English 60 40
Math 50 50
Science 65 35
Social Studies 60 40
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Section 4: Teachers apply technology to facilitate a variety o f effective assessment and 
evaluation strategies.
Performance hidicator 12: ‘T believe teachers should apply technology in 
assessing student learning o f  subject matter using a variety o f assessment techniques.”
Table 29
Middle School Teachers and Principals Responses to Performance Indicator 12
Agree
%
Strongly Agree
%
Principal 55 45
English 45 55
Math 25 75
Science 45 55
Social Studies 70 30
Table 30
High School Teachers and Principals Responses to Performance Indicator 12
Disagree
%
Agree
%
Strongly Agree
%
Principal 10 40 50
English - 55 45
Math - 45 55
Science 5 60 35
Social Studies - 40 55
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Performance Indicator 13: "I believe teachers should use technology resources to 
collect and analyze data, interpret results, and communicate findings to improve 
instructional practice and maximize student learning.”
Table 31
Middle School Teachers and Principals Responses to Performance Indicator 13
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 50
English 5 45 50
Math - 25 75
Science 5 40 55
Social Studies - 65 35
Table 32
High School Responses to Performance Indicator 13
Disagree
%
Agree
%
Strongly Agree
%
Principal - 55 45
EngUsh - 65 35
Math - 35 65
Science . 45 55
Social Studies 5 40 55
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Performance Indicator 14: “I believe teachers should apply multiple methods of 
evaluation to determine students' appropriate use o f technology resources for learning, 
communication, and productivity.”
Table 33
Middle School Teachers and Principals Responses to Performance Indicator 14
Disagree
%
Agree
%
Strongly Agree
%
Principal - 40 50
English 5 50 45
Math 5 20 75
Science - 40 60
Social Studies - 55 45
Table 34
High School Teachers and Principals Responses to Performance Indicator 14
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 50
English - 60 40
Math - 40 60
Science - 40 60
Social Studies 5 45 50
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Section 5: Teachers use technology to enhance their oroductivitv and professional 
development and lifelong learning.
Performance Indicator 15: “I believe teachers should use technology resources to 
engage in ongoing professional development and lifelong learning.”
Table 35
Middle School Teachers and Principals Responses to Performance Indicator 15
Agree
%
Strongly Agree
%
Principal 35 65
English 45 55
Math 30 65
Science 45 55
Social Studies 50 50
Table 36
High School Teachers and Principals Responses to Performance Indicator 15
Agree
%
Strongly Agree
%
Principal 50 50
English 45 50
Math 50 50
Science 45 55
Social Studies 55 45
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Perfonnance Indicator 16: ‘1 believe teachers should continually evaluate and 
reflect on professional practice to make informed decisions regarding the use of 
technology in support o f  student learning.”
Table 37
Middle School Teachers and Principals Responses to Performance Indicator 16
Strongly Disagree
%
Agree
%
Strongly Agree
%
Principal - 35 60
English - 55 45
Math 1 35 60
Science - 35 65
Social Studies - 50 50
Table 38
High School Teachers and Principals Responses to Performance Indicator 16
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 50
English - 50 45
Math - 55 45
Science 5 25 70
Social Studies - 45 55
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Performance Indicator 17: “I believe teachers should apply technology to 
increase productivity.”
Table 39
Middle School Teachers and Principals Responses to Performance Indicator 17
Strongly Disagree
%
Agree
%
Strongly Agree
%
Principal - 35 65
English - 50 50
Math 5 20 75
Science - 45 55
Social Studies - 55 45
Table 40
High School Responses to Performance Indicator 17
Disagree
%
Agree
%
Strongly Agree
%
Principal 5 60 35
English 10 35 55
Math - 55 45
Science - 35 45
Social Studies - 55 45
Performance Indicator 18: “I believe teachers should use technology to 
communicate and collaborate with peers, parents, and the larger community in order to 
nurture student learning.”
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Middle School Teachers and Principals Responses to Performance Indicator 18
Strongly Disagree
%
Disagree
%
Agree
%
Strongly Agree
%
Principal - 5 40 55
English - - 60 40
Math 5 - 30 65
Science - - 35 65
Social Studies - - 55 45
Table 42
High School Teachers and Principals Responses to Performance Indicator 18
Disagree
%
Agree
%
Strongly Agree
%
Principal 5 40 55
English 5 50 45
Math - 45 55
Science - 35 55
Social Studies - 35 65
Section 6: Teachers understand the social, ethical, legal, and human issues surrounding 
the use o f technology in PreK-12 schools and anplv those principles in practice.
Performance Indicator 19: ‘T believe teachers should model and teach legal and 
ethical practices related to technology use.”
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Table 43
Middle School Teachers and Principals Responses to Performance Indicator 19
Agree
%
Strongly Agree
%
Principal 35 65
English 50 50
Math 25 75
Science 35 65
Social Studies 55 45
Table 44
High School Teachers and Principals Responses to Performance Indicator 19
Disagree
%
Agree
%
Strongly Agree
%
Principal 5 45 50
English 5 55 40
Math 5 30 65
Science - 45 55
Social Studies - 50 50
Performance Indicator 20: “I believe teachers should apply technology resources 
to enable and empower learners with diverse backgrounds, characteristics, and abilities.”
Table 45
Middle School Teachers and Principals Responses to Performance Indicator 20
Disagree
%
Agree
%
Strongly Agree
%
Principal - 35 65
English - 50 50
Math 5 20 75
Science - 40 60
Social Studies - 60 40
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
78
Table 46
High School Teachers and Principals Responses to Performance Indicator 20
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 SO
English - 60 40
Math - 45 55
Science - 50 45
Social Studies 5 40 55
Performance Indicator 21 : “I believe teachers should identify and use technology 
resources that affirm diversity.”
Table 47
Middle School Teachers and Principals Responses to Performance Indicator 21
Disagree
%
Agree
%
Strongly Agree
%
Principal 5 40 55
English 5 50 45
Math - 30 65
Science - 40 60
Social Studies - 55 45
Table 48
High School Teachers and Principals Responses to Performance Indicator 21
Disagree
%
Agree
%
Strongly Agree
%
Principal 5 45 50
English - 60 40
Math - 45 55
Science - 65 35
Social Studies - 50 50
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Performance Indicator 2 2 :1 believe teachers should promote safe and healthy use 
of technology resources.
Table 49
Middle School Teachers and Principals Responses to Performance Indicator 22
Disagree
%
Agree
%
Strongly Agree
%
Principal - 45 55
English - 45 55
Math 5 20 75
Science - 35 65
Social Studies - 50 50
Table 50
High School Teachers and Principals Responses to Performance Indicator 22
Agree
%
Strongly Agree
%
Principal 35 65
English 65 35
Math 35 65
Science 50 50
Social Studies 45 50
Performance Indicator 23: “I believe teachers should facilitate equitable access to 
technology resources for all students.”
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Table 51
Middle School Teachers and Principals Responses to Performance Indicator 23
Disagree Agree Strongly Agree
% % %
Principal - 35 65
English 5 45 50
Math 5 20 75
Science 5 35 60
Social Studies - 50 50
Table 52
High School Teachers and Principals Responses to Performance Indicator 23
Disagree
%
Agree
%
Strongly Agree
%
Principal - 50 50
English - 65 35
Math - 35 65
Science 5 40 55
Social Studies - 50 50
Summary
The purpose o f this study was to ascertain if  there were significant differences in 
the way teachers and principals articulated their beliefs about technology standards for all 
teachers. Middle and high schools principals and teachers were surveyed to determine 
each groups’ belief about what teachers should or should not know about ISTE’s 
technology 2000 standards.
Table 53 list the six dependent variables and the main and demographic factors 
associated with the study.
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Table 53
Dependent Variables and the Main and Demographic Factors
Dependent Variables Factors
1. Technology Operations and Main Factors
Concepts
1. Secondary Educational Level
2. Planning and Designing (middle or high school)
2. Educational Position( principal.
3. Teaching Learning and the English, math, science, and social
Curriculum studies teachers)
4. Assessment and Evaluation
Demographic Factors:
5. Productivity and Professional 1- Age
Practice 2. Gender
3. Years as a teacher
6. Social, Ethical, Legal and 4. Years as a principal
Human Issues
Table 54 represents the values o f P for which the respective Null Hypotheses
were to be rejected for each variable. In each instance, if  the computed value o f P was
less than or equal to 0.05, the respective Null hypotheses was rejected and the respective
sample groups were considered to be significantly different.
Table 54
Values o f P for Which the Respective Null Hvpothesis were to be Rejected
V ariables/factors Principals and Teachers
Secondary Level (main variable) .608
Position (main variable) .113
Level X Position (main variables) .570
Age (factor) .039*
Years as a Principal (factor) .016*
* P<.0.05
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In comparing secondary principals to secondary teachers using the statistical 
instruments, it was found that the variables: secondary levels (middle and high) and 
positions (principal, English, math, science and social studies teachers) were not 
significantly different. In addition, the statistical analysis indicated that there were no 
significant interactions between secondary level and educational position. Examination 
o f the mean values and the fi-equency distributions o f teachers and principals revealed 
that the means o f  teachers and principals were similar. See table 55 and 56 respectively 
for a detailed break down o f the means and standard deviation of teachers and principals 
and the means and standard deviation o f middle and high school level.
Table 55
Means and Standard Deviations o f Principals and Teachers
Dependent Variables Principal
Mean
Principal
SD
Teacher
Mean
Teacher
SD
Technology Operations and 3.62 .49 3.52 .50
Concepts
Planning and Designing 3.43 .48 3.45 .53
Teaching Learning and the 3.56 .48 3.51 .49
Curriculum
Assessment and Evaluation 3.43 .56 3.51 .50
Productivity and Professional 3.53 .49 3.52 .52
Practice
Social, Ethical, Legal and 3.54 .49 3.52 .50
Human Issues
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Means and Standard Deviations o f  Middle and High School
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Survey Items Middle School 
Mean
Middle School SD High School 
Mean
High School 
SD
Introductory
Knowledge 3.61 .49 3.46 .52
Continual
Growth 3.59 .55 3.51 .52
Design Learning 
Opportunism
3.52 .54 3.47 .54
Apply Research 
to Teaching and 
Learning
3.46 .54 3.46 .54
Identify
Technology
Resources 3.44 .57 3.42 .62
Plan and
Manage
Technology 3.45 .58 3.33 .64
Plan and 
Manage Student 
Learning
3.51 .52 3.40 .59
Facilitate
Technology
Experience 3.54 .52 3.47 .54
Support Learner 
Center Strategies
3.58 .50 3.49 .54
Develop Higher 
Order Skills
3.57 .52 3.50 .54
Manage Student 
Activities
3.57 .52 3.46 .50
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Means and Standard Deviations o f  Middle and High School cont.
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Survey Items Middle School 
Means
Middle School 
SD
High School 
Mean
High School 
SD
Apply
Technology in
Assessing
Students 3.55 .50 3.43 .59
Use Technology 
Resources to 
Analyze Data
3.50 .56 3.46 .59
Apply Multiple 
Methods of 
Evaluation
3.52 .58 3.51 .52
Use Resources
Professional
Development 3.56 .56 3.50 .54
Evaluate
Professional
Practice 3.53 .58 3.53 .54
Technology to
Increase
Productivity 3.57 .56 3.50 .56
Technology to 
Communicate 3.51 .58 3.50 .56
Teach Legal and 
Ethical Practice
3.57 .57 3.49 .56
Resources to
Empower
Learners 3.56 .57 3.47 .54
Identify 
Resources to 
Affirm Diversity
3.51 .56 3.46 .50
Promote safe 
and Healthy 
Technology Use
3.59 .51 3.53 .50
Facilitate 
Equitable Access 
to Technology
3.59 .51 3.53 .50
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Further comparisons between principals and teachers using the same statistical 
instruments revealed that age and years as a principal were significantly different in 
respect to how each group responded to each of ISTE’s performance indicators. 
Participants in the 51-60 age group responded more favorably compared to age groups 
21-30, 31-40 and 41-50. See Appendix HI for a complete breakdown o f the means and 
standard deviations o f the different age groups. Principals in the 9-15 years group agreed 
more with ISTE’s performance indicators as compared to principals in groups 1-8 and 
16-22. See Appendix H2 for a detailed breakdown of the means and standard deviations.
Gender, and educational level were factors that were also examined. There were 
no significant differences or interactions between the dependent or independent variables. 
Fifty-two point five percent (52.5%) of the respondents were females and forty-seven 
point five (47.5%) were males. The means of both females and males respondents were 
similar. See Appendix H3 for a breakdown o f the response from female and male 
participants.
A review o f  the frequency distribution o f educational level indicated that eighty- 
four percent (84%) o f the respondents had a master’s degree, fourteen percent (14%) had 
a bachelor’s degree and two percent (2%) had a doctorate degree. With so few 
respondents with a doctorate degree educational level was not used in the analysis.
Examination o f basic computer competencies indicated that ninety-nine percent 
(99%) o f the participants expressed that they have basic computer operation skills. 
Ninety-eight percent (98%) o f the respondents indicated that they use file management 
techniques when using a compute. In addition, ninety-nine percent (99%) o f  the 
participants indicated that tiiey use a word processor on a regular basis.
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CHAPTERS
SUMMARY, DISCUSSION, RECOMMENDATIONS, AND CONCLUSION
This Chapter summarizes the comparative findings between teachers’ and 
principals’ beliefs about the International Society for Technology in Education 
Technology Standards for All Teachers. It is organized under the following headings: 
Purpose o f  the Study, Questions to be Answered, Limitations of the Study, Methods and 
Procedures, Data Analysis, Findings, Discussion, Recommendations, and Conclusion.
Purpose o f the Study 
The purpose o f this study was to ascertain i f  there were significant differences in 
the way teachers and principals articulated their beliefs about technology standards for all 
teachers. The research was influenced by the literature, which outlines the effect that 
principals have on technological change. Hall (1999) claims that principals must set the 
example for the use o f technology. It was that influence that lead the researcher to include 
both teachers and principals in this study. In order to help systemic technological change, 
teachers and principal must understand what the other believes about technology.
Questions to be Answered
1. On which performance indicators, i f  any, do middle school principals agree with 
beliefs underlying the ISTE Technology Standards for All Teachers?
2. On which performance indicators, if  any, do middle school English teachers agree 
with beliefs underlying the ISTE Technology Standards for All Teachers?
3. On which performance indicators, if  any, do middle school math teachers agree 
with beliefs underlying the ISTE Technology Standards for All Teachers?
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4. On which performance indicators, if  any, do middle school science teachers agree 
with beliefs underlying the ISTE Technology Standards for All Teachers?
5. On which performance indicators, if  any, do middle school social studies teachers 
agree with beliefs underlying the ISTE Technology Standards for All Teachers?
6. On which performance indicators, if  any, do high school principals agree with
beliefs underlying the ISTE Technology Standards for All Teachers?
7. On which performance indicators, if  any, do high school English teachers agree
with beliefs underlying the ISTE Technology Standards for All Teachers?
8. On which performance indicators, if  any, do high school math teachers agree with
beliefs underlying the ISTE Technology Standards for All Teachers?
9. On which performance indicators, i f  any, do high school science teachers agree
with beliefs underlying the ISTE Technology Standards for All Teachers?
10. On which performance indicators, if  any, do high school social studies teachers 
agree with beliefs underlying the ISTE Technology Standards for All Teachers?
The researcher asked these ten questions with the intent o f  soliciting responses
from teachers and principals about their belief system in respect to technology standards
for teachers. The teachers and principals that were surveyed were asked to respond to a
series o f statements and that indicated whether or not they strongly disagreed, disagreed,
agreed, or strongly agreed with the technology standards for all teachers. The responses
that were aggregated answered the ten research questions. For a detailed breakdown of
the responses see Appendices G1 to GIO. The sub-section that follows summarizes the
responses o f  middle and high school teachers and principals.
Summary of the Responses 
The responses by the teachers and principals both at the middle and high school 
level indicated that a large percentage of the teachers and principals agreed or strongly 
agreed with ISTE’s technology standards for all teachers. For example, frfry-ei^t percent 
(58%) of middle school principals surveyed strongly agreed with the standards, and forty
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percent (40%) o f  the middle school principals surveyed agreed with the standards. Fifty- 
four point six percent (54.6%) o f  the middle school teachers surveyed strongly agreed 
with the standard, and forty-three point nine percent (43.9%) o f the middle school 
teachers agreed with the standards.
The responses were similar for high school respondents. Fifty percent (50%) o f 
the high school principals surveyed strongly agreed with the standards, and forty-eight 
percent (48%) o f  the high school principals surveyed agreed with the standards. Forty- 
eight point six percent (48.6%) o f  the high school teachers surveyed strongly agreed with 
the standards, and forty-eight point nine percent (48.9%) o f the high school teachers 
surveyed agreed with the standards. For a detailed breakdown by educational and 
positions o f  the responses see Appendices G1 to GIO.
Limitations o f the Study 
The study was limited by the following four factors:
1. Generalization was limited to the selected district.
2. Multivariate analysis o f variance tests do not have direct implications for 
causality.
3. The International Society for Technology in Education Standards for All Teachers 
is a new document, and the participants may not have encountered the standards 
or performance indicators prior to the study.
4. The study was limited to the responses o f the teachers and principals employed in 
the Nevada Clark County School District for the 2000-01 school year.
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Methods and Procedures
A survey research design was used for this study. The Technology Belief Survey 
used for this study was mailed to four hundred respondents. See Table 6 for a breakdown 
o f  the surveys mailed and the percentages returned. Thirty middle schools in the Clark 
County School District were randomly selected. All thirty high schools in Clark County 
School District were selected. The design o f the study called for twenty middle schools 
and twenty high schools. The researcher over-sampled to increase the likelihood o f a 
greater return.
Surveys were colored coded by subject area. Each survey that was returned was 
placed in designated pile according to its color and level (middle or high). Each survey 
was given a dash number, which indicated when the survey was returned. The dash 
numbers were used to randomly select twenty surveys from each sub-group. Each dash 
number was placed in a box and randomly selected and returned to the box until there 
were twenty surveys per sub-group.
Data Analysis
The Statistical Package for Social Science (SPSS) Base 10.0 was used to tabulate 
the results o f this study. The general linear model feature of SPSS 10.0 was used to 
perform multivariate tests. The tests were performed on the six sub-sections of the 
survey by the different factors o f interest. See Table 57 for a list o f the survey sub­
sections and the main and demographic factors.
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Table 57
Dependent and Independent Variables o f the Study
Sub-Set of the survey (dependent Factors (independent variables)
variables)
Section 1: Technology Operations and Main Factors
Concepts
1. Secondary Educational Level
Section 2: Planning and Designing (middle or high school)
2. Educational Position( principal.
Section 3: Teaching Learning and the English, math, science, and social
Curriculum studies teachers)
Section 4: Assessment and Evaluation
Section 5: Productivity and Professional Demographic Factors:
Practice 1. Age
2. Gender
Section 6: Social, Ethical, Legal and 3. Years as a teacher
Human Issues 4. Years as a principal
Findings
The data collected from the Technology Beliefs Survey produced the following 
findings. The overall mean o f teachers’ responses to the six sections is 3.51. The overall 
mean o f the principals’ responses to the six sections is 3.52. See Table 58 for the means 
and standard deviation o f the teachers and principals on each section. The results 
indicate that eighty percent (80%) or more o f  the teachers and principals surveyed agreed 
with the ISTE technology standards.
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Table 58
Means and Standard Deviations o f Teachers and Principals
Dependent Variables Teacher
Mean
Teacher
SD
Principal
Mean
Principal
SD
Technology Operations and 3.52 .50 3.62 .49
Concepts
Planning and Designing 3.45 .53 3.43 .48
Teaching Learning and the 3.51 .49 3.56 .48
Curriculum
Assessment and Evaluation 3.51 .50 3.43 .56
Productivity and Professional 3.52 .52 3.53 .49
Practice
Social, Ethical, Legal and 3.52 .50 3.54 .49
Human Issues
Hypotheses Results
Hypothesis # 1 -  There are no differences between middle and high school 
principals, English, mathematics, science, and social studies teachers in regard to their 
beliefs regarding the International Society for Technology in Education Standards for All 
Teachers.
The null hypothesis was accepted. There were no significant differences between 
middle and high school principals, English, math, science and social studies teachers in 
respect to their beliefs about ISTE’s technology standards for teachers. Multivariate 
analysis yielded no significant differences due to secondary educational level F (1,198) = 
.608, P>. 05 and educational positions F (4,195) = .113, P>. 05. Causality caimot be 
explained, but these results indicate that the core teachers and the principals in the study 
responded similarly. The principals and the teachers in the study agreed or strongly 
agreed with the technology standards for all teachers.
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Hypothesis # 2- There are no interactions between the two factors, educational 
positions (principal, EngUsh, math, and social studies) and secondary levels (middle or 
high).
The null hypothesis was accepted. There were no significant interactions between 
beliefs o f  teachers and principals educational positions and secondary levels F (6,193) = 
.570, P>. 05. The results indicate that when the teachers and principals are placed in the 
same group and asked the same questions about ISTE’ s Technology Standards for 
Teachers their responses were similar.
Discussion
In preparation for this study a detailed literature review was conducted. The topics 
covered in the review included: 1) influence o f  beliefs, 2) standards movement, 3) past 
practices o f  the teaching-learning process, and 4) educational change. This c h u te r 
reexamined the four topics that were covered in Chapter 2, and made comparisons 
between the Chapter 2 and Chapter 4 results. Influenced by the results o f the study, the 
researcher posed one final question as a topic o f discussion. I f  the teachers and the 
principals in the study agreed with ISTE’s technology standards, why is technology 
integration not occurring at a more rapid pace? The best way to attempt to answer that 
question is to examine some of the barriers that have affected school districts nation 
wide. The researcher argues that there are at least three distinct categories of barriers as it 
relates to the pace o f technology integration. The first is the complexity of change, 
second is the amount o f assistance available especially in the area o f computer 
technology, and third is lack of equipment.
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The comparisons were done in four phases; I) phase one dealt with the issues 
surrounding beliefs followed by a comparison between beliefs and the results o f  the 
research instrument; 2) phase two addressed the standards movement and a comparison 
between standards in general and ISTE’s technology standards; 3) the third phase 
considered the past practices o f the teaching-learning process and the connection o f those 
practices to technology and instruction; 4) the forth and final phase dealt with . 
technological change and how the results o f the study addressed ideas that might support 
educators involved in the technological change process. The discussion section 
concluded with two key barriers that may hinder technology integration.
Phase One; Beliefs
The definition used in Chapter 2 to set the foimdation for the discussion o f behefs 
is: a belief is a mental acceptance o f and conviction in the truth, actually, or validity of 
something (American Heritage Dictionary, 1999). Belief was the common thread foimd 
throughout this document. The review revealed that beliefs influence the teaching- 
learning process. According to Bandura (1986), beliefs are often the best indicators of 
how individuals make decisions. The beliefs of teachers and principals in regard to 
ISTE’s technology standards are helpful indicators. These indicators could provide clues 
as to how receptive teachers and principals may be to implementation of technology 
standards for teachers and for principals. I f  teachers and principals are receptive, and the 
technological resources are available, it is more likely that technological change will 
occur in Clark County School District.
The study indicated that the core teachers and the principals at the middle and 
high school levels believed that teachers should practice ISTE’s technology performance
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indicators. Given that the literature indicated that beliefs influence the teaching-learning 
process, the researcher claims that both teachers and principals in Clark County School 
District are ready to aid technology advancements in the district. This claim is based on 
the fact that ninety-eight percent (98%) o f  the teachers surveyed agreed with ISTE’s 
technology standards and indicators. In addition, the study also revealed that ninety-six 
percent (96%) o f the principals surveyed agreed with ISTE’s technology standards and 
the indicators. This study like most survey research has a level of doubt as to how much 
of the responses are politically correct versus how many o f  the responses are authentic. 
However, random sampling normally decreases the doubt and increases the accuracy o f 
the results.
Phase Two: Standards
As the review continued, the standards movement was the next topic examined. 
The era that was examined started with A Nation at Risk, a national education report and 
ended with the present standards movement. The standards movement was deeply 
concerned with the absence o f rigor in the curriculum and deficiencies in mathematics 
and science (Chance, 1992; Conant, 1959). ISTE’s 2000 technology standards were 
established because o f similar concerns to those found in A Nation at Risk. However,
ISTE was more proactive in their efforts to try and aid technology education, ISTE 
constantly reexamined what students and teachers technological needs are (ISTE, 2000). 
ISTE and its members have acknowledged the influence o f  technology in the area o f 
education. ISTE has worked diligently on creating and supporting standards and 
performance indicators for students. Subsequent efforts have led to the creation o f 
technology standards for teachers. ISTE’s performance indicators were a vital part of this
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study. The researcher used the performance indicators as the main items on the data 
collection inventory.
The results o f  this study indicated that over ninety-aix percent (9 6 % )  o f  both 
teachers and principals in the study agreed with ISTE’s technology standards and 
performance indicators.
Phase Three: Past Practices o f  the Teaching Learning Process
The discussion about teaching practices focused on two main categories 
traditional teaching and non-traditional teaching. The operational definition o f traditional 
teaching is a well-structured classroom where students are required to sit in straight rows, 
and teachers lecture. On the other hand, non-traditional teaching is where both teachers 
and students are active learners (ISTE, 2000).
Technology, especially computer technology, is changing the way teachers and 
principals view schooling and the teaching-leaming process (ISTE, 2000). ISTE’s 
technology standards and performance indicators are useful resources for teachers who 
are looking for resources in technology. This study offers to the readers the beliefs about 
ISTE’s technology standards and the performance indicators o f  core teachers and 
principals at the middle and high school level in the Clark County School District.
Phase Four: Educational Change
According to Murphy (1990), the change processes or reform efforts can be 
grouped into three waves. The third wave has started and it is formally called the 
technological revolution. This wave is faster and more advanced than earlier waves. 
Teachers are expected to access information quicker due to the advancement in 
communication technology (Miriam, 2000). Teachers are not just content specialists
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anymore; they are expected to use technology as a part of their daily teaching experience. 
Teachers and principals are change agents; they are an integral part o f the change 
process. According to Fullan (1993), “the individual educator is a critical starting point 
because the leverage for change can be greater through the efforts o f individuals...”
(p. 12).
In addition, although technology is changing some o f what goes on in the 
classroom, high stake testing and accountability measures are forcing some teachers to 
teach in the same book-centered way. For example, during the time when state-mandated 
tests are administered, teachers may spend countless hours propping students to get ready 
for the tests. Technology or any thing that is not directly related to the tests may not be of 
any interest. Teachers and principals are placed in positions to monitor students’ 
progress carefully, because the progress o f the students may affect the rating o f  a school.
The results o f the study revealed that a representative sample o f teachers and 
principals in the Clark County School District believe in technological standards for 
teachers. For example, both teachers and principals in the study believed that teachers 
should use technology to communicate and collaborate with peers, parents and the larger 
community in order to nurture student learning. The results are not only applicable to 
teachers, but some o f the performance indicators could apply to administrators as well. If 
the word 'teacher ' is replaced by the word 'administrator" in some o f the performance 
indicators, the indicator could easily apply to an administrator. For example, 
administrators should continually evaluate and reflect on professional practices to make 
informed decisions regarding the use o f  technology in support of students learning. It has 
been claimed that beliefs influence decision marking and actions (Fang, 1996). I f  beliefs
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influence decision-making and actions, an individual’s beliefs could serve as indicators o f 
what a person would do given appropriate resources. The last part o f  this section 
addressed concerns o f  the researcher about barriers o f  technology as it relates to 
integration.
Barriers o f  Technology hitegration
This part o f the discussion begins with the complexity o f change, especially as it 
relates to technology integration. The change process is complex; this discussion is only a 
cursory view o f some o f the complexity o f the change process. A more detailed study 
may be needed to address some additional issues in respect to the change process.
Fullan (1993) introduced a new paradigm o f change that the researcher finds to be 
helpful in the imderstanding o f the complexity o f the change process. See table 59 for the 
eight lessons o f change according to Fullan.
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Table 59
The Eight Basic Lessons o f the New Paradigm o f Change
Lesson One You Can’t Mandate What Matters ( The 
more complex the change the less you 
can force it)
Lesson Two Change is Journey not a Blueprint 
(Change is non-Unear, loaded with 
uncertainty and excitement and 
sometimes perverse)
Lesson Three Problems are Our Friends (Problems are 
inevitable and you can’t learn without 
them)
Lesson Four Vision and Strategic Planning Come 
Later (Premature visions and planning 
blind)
Lesson Five Individualism and Collectivism Must 
Have Equal Power (There are no one­
sided solutions to isolation and group- 
think)
Lesson Six Neither Centralization Nor 
Decentralization Works (Both top-down 
and bottom-up strategies are necessary)
Lesson Seven Connection with the Wider Environment 
is Critical for Success (The best 
organizations learn extemally as well as 
internally)
Lesson Eight Every Person is Change Agent ( Change 
is too important to leave to the experts, 
personal mind set and mastery is the 
ultimate protection)
(Fullan, 1993, p. 21)
Table 59 represents a continuum o f the change process. Each lesson is interrelated. 
Lesson one is just as important as lesson eight if change is going to take place. The next 
set o f barriers o f change is the amount o f  assistance that is available in computer 
technology to aid the change process.
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Technological change is known to be dynamic and always evolving. Technology 
is changing so rapidly; it is causing the users o f technology to be in a constant state o f 
learning. The rate o f technology advancement is making the change process even more 
complex. Table 60 lists some o f  the computer technology that is available in schools 
nation wide and the barriers associated with ensuring that the technologies are used 
effectively.
Table 60
Availability o f  Computer Technoloev and Associated Barriers
Computer Technology Availahility Barriers
Laboratories Need permanent staff to supervise and 
maintain resource. Students must leave 
their classrooms.
Special-Purpose labs Usually exclude other groups. Isolate 
resources.
General-use computer labs open to all 
school groups
Difficulty to schedule specific uses. 
Usually available to only one class a 
time.
Library/media center labs Classes cannot do production or group 
work that may bother other users o f the 
library/media center.
Mobile workstation Moving equipment increases breakage 
and other maintenance problems. 
Sometimes difficult to get thorough 
doors or up stairs
Mobile PCs (laptops, PDAs) Portability increases security problems
Classroom workstations No immediate assistance available to 
teachers. Only a few students can use a t 
one time.
Standalone classroom computers No immediate assistance available to 
teachers. Only a few students can use a t 
one time.
(Roblyer, Edwards, and Havriluk, 1997, p.39)
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Lack o f  Equipment
According to Ertmer, Addison, Lane, Ross, and Woods (1999), teachers want 
more equipment than what they presently have. For example, teachers want more than 
one computer in their classrooms they want six to eight computers to create small 
learning groups. This is an issue that Clark County School District faces as well as other 
school districts nations wide. Nevada Senate Bill 482 provided one computer per 
instructional classroom in Clark County School District. Since the implementation o f 
Senate Bill 482, a number o f schools have added more computers to the classrooms. 
However, there are schools in Clark County School District that still only have the one 
computer that was provided by Senate Bill 482. The only way in which additional 
equipment comes to a school is through the availability o f outside funds (e.g.. Title I). 
Schools may receive grant funds obtained through the efforts of school personnel.
Schools may also receive funds from an active PTA, or if  a school is fortunate enough to 
have a financial ‘angel’, someone who adopts the school as a project.
The researcher suggests that if  teachers and principals in Clark County School 
District believe in ISTE’s technology standards, and they have more technological 
equipment, they are probably more likely to integrate technology if  they have the support. 
If  systemic change in technology education is going to occur in Clark County School 
District, more equipment and support in regards to how to use those equipment for the 
teaching learning process must be a part o f the technology plan.
It is the intent o f  the researcher to help both principals and teachers examine 
different ways to view technology integration in the district. The fact that teachers and 
principals believe in ISTE’s technology standards is a good start. ISTE has a number of
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strategies and resources to help teachers and principals through the change process. For 
example, ISTE provides books; videotapes, Internet sites and seminars that help 
educators navigate through the technological change process.
In addition, OTA (1995) released seven suggestions that can help teachers and principals 
deal with implementing technological change. To deal with the complexity of change, 
well-detailed plans are needed to help teachers and principals learn how to deal with 
those changes. The following seven suggestions can help teachers and principals bridge 
the gap between their beliefs and their practices: 1) Identify a purpose for computers in 
the school, 2) Involve teachers in the decision-making process, 3) Make computer 
technology manageable, 4) Provide ongoing staff development, 5) Recognize the pitfalls 
o f the change process, 6) Don’t mandate the use o f computers, and 7) Be involved with 
the change process.
Recommendations for Further Research 
As a result o f this study, the following recommendations are offered.
1. The study revealed that a majority of the middle and high school principals believed 
that teachers should attain ISTE’s technology standards. Further research examining 
how many o f the principals who agreed with the standards are willing to provide the 
needed time to teachers, allowing them to be trained.
2. A  similar study should be explored examining how many principals believe that 
principals should have technology standards for all principals.
3. The results o f the study indicated that a majority o f the middle and high school 
teachers agreed with the technology standards. A follow-up study should be 
designed to examine how many o f  the teachers meet or exceed the ISTE standards
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for all teachers. In addition, if  they do not meet the standards are they willing to get 
the necessary training.
4. Further investigation should be done to determine if  teachers achieve ISTE’s 
technology standards, to what degree do achieving the standards enhance the 
teaching learning process?
5. This study could be expanded to include the entire state o f Nevada. In expanding the 
study, a comparison could be made between the different counties in the state.
6. Further investigation should be done to explore specific barriers that exist in the 
Clark County School District in respect to technology integration in the district.
Conclusion
The study revealed that both teachers and principals agreed with the International 
Society for Technology in Education Standards for Teachers. A  majority o f the middle 
and high school principals surveyed indicated that they agreed with the International 
Society for Technology in Education Standards for Teachers. For example, only four 
percent (4%) o f secondary principals surveyed disagreed with the standards. A majority 
o f the middle and high school teachers surveyed indicated that they agreed with the 
International Society for Technology in Education Standards for Teachers. Six percent 
(6%) o f secondary teachers surveyed disagreed with the standards.
Subsequently, both null hypotheses were accepted. There were no significant 
differences between middle and high school principals, English, math, science, and 
social studies teachers in respect to their beliefs about the International Society for 
Technology in Education Standards for All Teachers. See Table 61 for P values of the 
null hypotheses.
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Subsequently, both null hypotheses were accepted. There were no significant 
differences between middle and high school principals, English, math, science, and 
social studies teachers in respect to their beliefs about the International Society for 
Technology in Education Standards for All Teachers. See Table 61 for P values o f  the 
null hypotheses.
Table 61
Null Hvpothesis and P values
Hypotheses P
Secondary Level (main variable) .608
Position (main variable) .113
Level X Position (main variables) .570
P> 0.05
However, there were significant differences found between age and teachers’/ 
principals’ beliefs about the International Society for Technology in Education 
Standards for Teachers. In addition, there were significant differences between years as 
a principal and principals’ beliefs about the International Society for Technology in 
Education Standards for Teachers. See Table 62 for the P values o f age and years as a 
principal.
Table 62
Significant Demographic Variables and P values
Demographic Variables P
Age .0 3 9 *
Years as a Principal .016*
* P< 0.05
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Now that the data have been tabulated, and a detailed analysis has been 
completed, how soon i f  ever, will teachers and principals in the Clark County School 
District act on their beliefs about technology standards for teachers? According to 
Hutchins and Lee (1997), beliefs drive the actions o f individuals. The researcher suggests 
that due to the strong beliefs o f  the teachers and principals, who were surveyed, the Clark 
County School District could experience significant technological changes in the near 
future. Change will not occur unless teachers and principals deal with the barriers that 
exist head-on. Teachers and principals will have to write grants and seek money fi-om 
other organizations that will help purchase needed equipment and other technological 
resources. In addition, both teachers and principals will have to get support in respect to 
how to use acquired technological equipment to enhance the teaching learning process. It 
is the hope o f tiie researcher to see Clark County School District not only grow in the 
number o f students enrolled, but grow in the use o f technology integration as well.
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UNIV
DATE: June 20.2000
TO: E«ingion Wade
Cunkulum and Inatrucdom 
M/S 3005
fo  ----   -FROM: ^Dr. WUliamE. Sclnihe, Ditector
Office of Sponeored P«^ram# (xl357)
RE: Suttus o f Human Sulgect Protocol Entitied:
“Belieft o f Teachen and Principals Regarding Identified Technology Standards 
for All Teachers**
OSP#311s0600<050
This memorandum is official notification that the protocol for the project refctenoed above has 
been approved by the Office of Sponsored Programs. The approval is fiv e  period of one year 
fiom ± e  date o f this notification and work on the project may proceed.
Should Ac use o f human subjects described in this protocol continue beyond a year from fiie date 
of this notification, it will be necessary to request an extension.
If you have any questions or require assistance, please contact the Office of Sponsored Programs 
at 895-1357.
cc: OSPFile
Office of Sponsored Programs 
4605 Marytand Parkway • Box 461037 • Las Vegas. Nevada 89164.1087 
(702) 886.1357 • FAX (702) S9&4242
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TECHNOLOGY STANDARDS BELIEF SURVEY FOR MIDDLE SCHOOL
TEACHERS AND PRINICIPALS
Surveys were modified to fit the margin and other format requirements.
107
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
108
Technology Standards Belief Survey
Please complete the following survey. Upon completion, return to Essington R. Wade, ICS DepL, Mail Code 3005.
As a middle school (English, math, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Technology Operations and Concepts for teachers?
(Please circle one response fo r each standard)
Teachers demonstrate a sound understanding o f  technology 
operations and concepts.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should demonstrate introductory knowledge, 
skills, and understanding of concepts related to computer 
technology. 1 2 3 4
I believe teachers should demonstrate continual growth in 
technology knowledge and skills to stay abreast o f current 
and emerging technologies. 1 2 3 4
As a middle school (English, math, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Planning and Designing, Learning Environments, and Experiences for teachers? 
(Please circle one response fo r each standard)
Teachers plan and design effective environments and experiences 
supported by technology.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should design developmentally appropriate 
learning opportunities that apply technology-enhanced 
instructional strategies to support the diverse needs o f learners.
1 2 3 4
I believe teachers should apply current research on teaching and 
learning with technology, when planning learning environments 
and experiences. 1 2 3 4
I believe teachers should identify and locate technology resources 
and evaluate them for accuracy and suitability. 1 2 3 4
I believe teachers should plan for the management o f  technology 
resources within the context o f learning activities.
1 2 3 4
I believe teachers should plan strategies to manage student 
learning in a technology-enhanced environment. 1 2 3 4
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As a middle school (English, math, science or social studies) teacher, how would you rate your beliefs regarding
standards that pertain to Teaching, Learning, and the Curriculum for teachers?
(Please circle one response fo r  each standard)
Teachers implement curriculum plans diat include methods and 
strategies for applying technology to maximize student learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
1 believe teachers should facilitate technology-enhanced 
experiences that address content standards. I 2 3 4
I believe teachers should use technology to support learner- 
centered strategies that address the diverse needs o f  students.
I 2 3 4
I believe teachers should apply technology to develop students' 
middleer order skills and creativity. 1 2 3 4
1 believe teachers should manage student learning activities in a 
technology-enhanced environment. 1 2 3 4
As a middle school (English, math, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Assessment and Evaluation for teachers?
(Please circle one response fo r each standard)
Teachers apply technology to facilitate a variety o f  effective 
assessment and evaluation strategies.
Strongly
Disagree
Disagree Agree Strongly
Agree
1 believe teachers should apply technology in assessing student 
learning o f  subject matter using a variety o f  assessment 
techniques. 1 2 3 4
I believe teachers should use technology resources to collect 
and analyze data, interpret results, and communicate findings to 
improve instructional practice and maximize student learning.
1 2 3 4
1 believe teachers should apply multiple methods of evaluation 
to determine students' appropriate use o f technology resources 
for learning, communication, and productivity.
1 2 3 4
As a middle school (English, math, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Productivity and Professional Practice for teachers?
(Please circle one response fo r each standard)
Teachers use technology to enhance their productivity and 
professional development and lifelong learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should use technology resources to engage 
in ongoing professional development and lifelong learning.
1 2 3 4
I believe teachers should continually evaluate and reflect on 
professional practice to make informed decisions regarding the 
use o f technology in support o f student learning.
I 2 3 4
I believe teachers should apply technology to increase 
productivity. 1 2 3 4
I believe teachers should use technology to communicate and 
collaborate with peers, parents, and the larger community in 
order to nurture student learning. 1 2 3 4
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As a middle school (English, math, science or social studies) teacher, how would you rate your beliefs regarding
standards that pertain to Social, Ethical, Legal and Human Issues for teachers?
(Please circle one response fo r  each standard)
Teachers understand the social, ethical, legal, and human 
issues surrounding the use o f technology in I^ K -l 2 schools 
and apply those principles in practice.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should model and teach legal and ethical 
practices related to technology use. 1 2 3 4
I believe teachers should apply technology resources to enable 
and empower learners with diverse backgrounds, 
characteristics, and abilities. I 2 3 4
I believe teachers should identify and use technology resources 
that affirm diversity. 1 2 3 4
I believe teachers should promote safe and healthy use of  
technology resources. 1 2 3 4
I believe teachers should facilitate equitable access to 
technology resources for all students. 1 2 3 4
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Sdf'EvaluatioB of Computer Technology Use
Please rate your level o f  computer technology competency. Circle the number that best represent if you agree or 
disagree with each statement about computer use. This tool will help the researcher determine the most appropriate 
training based on the level o f  computer competency.
Basic computer operation Strongly
Disagree
Disagree Agree Strongly
Agree
I do not use a computer. 1 2 3 4
I can use the computer to run a few specific, preloaded 
programs. It has little effect on either my work or home life. I 
am somewhat anxious I might damage die machine or its 
programs. 1 2 3 4
I can set-up my computer and peripherals devices, load 
software, print, and use most o f  the operating system tools like 
the scrapbook, clock, note pad, find command, and trash can 
(recycling bin). I can format a data disk. 1 2 3 4
File management Strongly
Disagree
Disagree Agree Strongly
Agree
I do not save any documents I create using the computer. 1 2 3 4
I save documents I have created but I cannot select where they 
are saved. I do not back-up my files.
1 2 3 4
I have a filing system for organizing my files, and can locate 
files quickly and reliably. I back-up my files on devices other 
than my hard drive on a regular basis. 1 2 3 4
Word processing Strongly
Disagree
Disagree Agree Strongly
Agree
1 do not use a word processor, nor can I identify any uses or 
features it might have which would benefit the way I work. 1 2 3 4
1 occasionally use a word processor for simple documents, 
which I will modify and use again.
1 2 3 4
I use a word processor for nearly all my written professional 
work. I can edit, spell check, and change the format o f a 
document. I 2 3 4
The information below is used for statistical purposes; please complete, it is valuable to the research:
Age
21-30 = 3
31-40 = 4
41-50 = 5
51-60 = 6
over 60 years = 7
Sex
Female = 1 
Male = 2
Years as teacher Educational Level 
(BA=4, MS=6, Ph.D. or Ed.D= 10
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Technology Standards Belief Survey
Please complete the following survey. Upon completion, return to Essington R. Wade, ICS D ept, M ail Code 3005.
As a middle school principal, how would you rate your beliefs regarding standards that pertain to Technology 
Operations and Concepts for teachers?
(Please circle one response fo r each standard)
Teachers demonstrate a sound understanding o f technology 
operations and concepts.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should demonstrate introductory knowledge, 
skills, and understanding o f  concepts related to computer 
technology. 1 2 3 4
I believe teachers should demonstrate continual growth in 
technology knowledge and skills to stay abreast o f  current 
and emerging technologies. 1 2 3 4
As a middle school principal, how would you rate your beliefs regarding standards that pertain to Planning and 
Designing, Learning Environments, and Experiences for teachers?
(Please circle one response fo r each standard)
Teachers plan and design effective environments and experiences 
supported by technology.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should design developmentally appropriate 
learning opportunities that apply technology-enhanced 
instructional strategies to support the diverse needs o f learners.
1 2 3 4
I believe teachers should apply current research on teaching and 
learning with technology, when plarming learning environments 
and experiences. 1 2 3 4
I believe teachers should identify and locate technology resources 
and evaluate them for accuracy and suitability. 1 2 3 4
I believe teachers should plan for the management o f technology 
resources within the context o f  learning activities.
1 2 3 4
I believe teachers should plan strategies to manage student 
learning in a technology-enhanced environment 1 2 3 4
Reprinted with permission from National Educational Technology Standards for Teachers, copyright (c) 2000. ISTE 
(International Society fo r  Technology in Education). 800.336.5191 (U.S. & Canada) or 541.302.3777 (Int'I). iste@iste.org. 
www.iste.org. All rights reserved. Reprint permission does not constitute an endorsement by ISTE or the NETS Project.
Reproduced with permission ot the copyright owner. Further reproduction prohibited without permission.
113
As a middle school principal, how would you rate your beliefs regarding standards that pertain to Teaching, Learning,
and the Curriculum for teachers?
(Please circle one response fo r  each standard)
Teachers implement curriculum plans that include methods and 
strategies for applying technology to maximize student learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should facilitate technology-enhanced 
experiences that address content standards. I 2 3 4
I believe teachers should use technology to support learner- 
centered strategies that address the diverse needs of students.
1 2 3 4
I believe teachers should apply technology to develop students' 
middleer order skills and creativity. 1 2 3 4
1 believe teachers should manage student learning activities in a 
technology-enhanced environment I 2 3 4
As a middle school principal, how would you rate your beliefs regarding standards that pertain to Assessment and 
Evaluation for teachers?
(Please circle one response fo r each standard)
Teachers apply technology to facilitate a variety o f effective 
assessment and evaluation strategies.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should apply technology in assessing student 
learning o f subject matter using a variety o f  assessment 
techniques. I 2 3 4
1 believe teachers should use technology resources to collect 
and analyze data, interpret results, and communicate findings to 
improve instructional practice and maximize student learning.
1 2 3 4
I believe teachers should apply multiple methods o f evaluation 
to determine students' appropriate use o f technology resources 
for learning, communication, and productivity.
1 2 3 4
As a middle school principal, how would you rate your beliefs regarding standards that pertain to Productivity and 
Professional Practice for teachers?
(Please circle one response fo r each standard)
Teachers use technology to enhance their productivity and 
professional development and lifelong learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should use technology resources to engage 
in ongoing professional development and lifelong learning.
1 2 3 4
I believe teachers should continually evaluate and reflect on 
professional practice to make informed decisions regarding the 
use o f technology in support o f  student learning.
1 2 3 4
I believe teachers should apply technology to increase 
productivity. 1 2 3 4
I believe teachers should use technology to communicate and 
collaborate with peers, parents, and the larger community in 
order to nurture student learning. 1 2 3 4
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As a  middle school principal, how would you rate your beliefs regarding standards that pertain to Social, Ethical,
Legal and Human Issues for teachers?
(Please circle one response fo r  each standard)
Teachers understand Üie social, ethical, legal, and human 
issues surrounding the use o f  technology in PreK-12 schools 
and apply those principles in practice.
Strongly
Disagree
Disagree Agree Strongly
Agree
1 believe teachers should model and teach legal and ethical 
practices related to technology use. 1 2 3 4
1 believe teachers should apply technology resources to enable 
and empower learners with diverse backgrounds, 
characteristics, and abilities. 1 2 3 4
1 believe teachers should identify and use technology resources 
that affirm diversity. 1 2 3 4
1 believe teachers should promote safe and healthy use of 
technology resources. 1 2 3 4
1 believe teachers should facilitate equitable access to 
technology resources for all students. 1 2 3 4
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Scif-Evaloation of Computer Technology Use
Please rate your level o f computer technology competency. Circle the number that best represent if  you agree or 
disagree with each statement about computer use. This tool will help the researcher determine the most appropriate 
training based on the level o f  computer competency.
Basic computer operation Strongly
Disagree
Disagree Agree Strongly
Agree
I do not use a computer. 1 2 3 4
I can use the computer to run a few specific, preloaded 
programs. It has little effect on either my work or home life. I 
am somewhat anxious I might damage die machine or its 
programs. 1 2 3 4
I can set-up my computer and peripherals devices, load 
software, print, and use most o f  the operating system tools like 
the scrapbook, clock, note pad, find command, and trash can 
(recycling bin). I can format a data disk. 1 2 3 4
File management Strongly
Disagree
Disagree Agree Strongly
Agree
I do not save any documents I create using the computer. 1 2 3 4
I save documents I have created but I cannot select where they 
are saved. I do not back-up my files.
1 2 3 4
I have a filing system for organizing my files, and can locate 
files quickly and reliably. I back-up my files on devices other 
than my hard drive on a regular basis. 1 2 3 4
Word processing Strongly
Disagree
Disagree Agree Strongly
Agree
I do not use a word processor, nor can I identify any uses or 
features it might have which would benefit the way I work. 1 2 3 4
I occasionally use a word processor for simple documents, 
which I will modify and use again.
1 2 3 4
I use a word processor for nearly all my written professional 
work. I can edit, spell check, and change the format o f a 
document. 1 2 3 4
The information below is used for statistical purposes; please complete, it is valuable to the research:
Age
21-30 = 3 
31-40 = 4 
41-50 = 5 
51-60 = 6 
over 60 years = 7
Sex
Female = 1 
Male = 2
Years as Principal Educational Level 
(BA=4, MS=6, Ph.D. or Ed.D= 10
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TECHNOLOGY STANDARDS BELIEF SURVEY FOR HIGH SCHOOL TEACHERS
AND PRINICIPALS
Surveys were modified to fit the margin and other format requirements.
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Technology Standards Belief Survey
Please complete the following survey. Upon completion, return to Essington R. Wade, ICS D ept, Mail Code 3005.
As a high school (English, madi, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Technology Operations and Concepts for teachers?
(Please circle one response fo r each standard)
Teachers demonstrate a sound understanding o f  technology 
operations and concepts.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should demonstrate introductory knowledge, 
skills, and understanding o f  concepts related to computer 
technology. I 2 3 ■ 4
I believe teachers should demonstrate continual growth in 
technology knowledge and skills to stay abreast o f  current 
and emerging technologies. 1 2 3 4
As a high school (English, math, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Planning and Designing, Learning Environments, and Experiences for teachers? 
(Please circle one response fo r each standard)
Teachers plan and design effective environments and experiences 
supported by technology.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should design developmentally appropriate 
learning opportimities that apply technology-enhanced 
instructional strategies to support the diverse needs o f  learners.
1 2 3 4
I believe teachers should apply current research on teaching and 
learning with technology, when planning learning environments 
and experiences. 1 2 3 4
I believe teachers should identify and locate technology resources 
and evaluate them for accuracy and suitability. 1 2 3 4
1 believe teachers should plan for the management o f  technology 
resources within the context o f learning activities.
I 2 3 4
I believe teachers should plan strategies to manage student 
learning in a technology-enhanced environment. 1 2 3 4
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As a high school (English, math, science or social studies) teacher, how would you rate your beliefs regarding
standards that pertain to Teaching Learning, and the Curriculum for teachers?
(Please circle one response fo r  each standard)
Teachers implement curriculum plans that include methods and 
strategies for applying technology to maximize student learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should facilitate technology-enhanced 
experiences that address content standards. 1 2 3 4
I believe teachers should use technology to support learner- 
centered strategies that address the diverse needs o f students.
1 2 3 4
I believe teachers should apply technology to develop students' 
higher order skills and creativity. 1 2 3 4
I believe teachers should manage student learning activities in a 
technology-enhanced environment. 1 2 3 4
As a high school (English, madi, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Assessment and Evaluation for teachers?
(Please circle one response for each standard)
Teachers apply technology to facilitate a variety o f effective 
assessment and evaluation strategies.
Strongly
Disagree
Disagree Agree Strongly
Agree
1 believe teachers should apply technology in assessing student 
learning o f subject matter using a variety o f  assessment 
techniques. 1 2 3 4
I believe teachers should use technology resources to collect 
and analyze data, interpret results, and communicate Endings to 
improve instructional practice and maximize student learning.
1 2 3 4
I believe teachers should apply multiple methods o f evaluation 
to determine students' appropriate use o f  technology resources 
for learning, communication, and productivity.
1 2 3 4
As a high school (English, math, science or social studies) teacher, how would you rate your beliefs regarding 
standards that pertain to Productivity and Professional Practice for teachers?
(Please circle one response for each standard)
Teachers use technology to enhance their productivity and 
professional development and lifelong learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should use technology resources to engage 
in ongoing professional development and lifelong learning.
1 2 3 4
I believe teachers should continually evaluate and reflect on 
professional practice to make informed decisions regarding the 
use o f technology in support o f student learning.
1 2 3 4
I believe teachers should apply technology to increase 
productivity. 1 2 3 4
I believe teachers should use technology to communicate and 
collaborate with peers, parents, and the larger community in 
order to nurture student learning. 1 2 3 4
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
119
As a high school (English, math, science or social studies) teacher, how would you rate your beliefs regarding
standards that pertain to Social, Ethical, Legal and Human Issues for teachers?
(Please circle one response fo r  each standard)
Teachers understand the social, ethical, legal, and human 
issues surrounding the use o f  technology in PreK-12 schools 
and apply those principles in practice.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should model and teach legal and ethical 
practices related to technology use. 1 2 3 4
I believe teachers should apply technology resources to enable 
and empower learners with diverse backgrounds, 
characteristics, and abilities. 1 2 3 4
I believe teachers should identify and use technology resources 
that affirm diversity. 1 2 3 4
I believe teachers should promote safe and healthy use o f  
technology resources. 1 2 3 4
I believe teachers should facilitate equitable access to 
technology resources for all students. 1 2 3 4
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Self-Evaluation of Computer Technology Use
Please rate your level o f  computer technology competency. Circle the number that best represent if  you agree or 
disagree with each statement about computer use. This tool will help the researcher determine the most appropriate 
training based on the level o f  computer competency.
Basic computer operation Strongly
Disagree
Disagree Agree Strongly
Agree
1 do not use a computer. 1 2 3 4
1 can use the computer to run a few specific, preloaded 
programs. It has little effect on either my work or home life. 1 
am somewhat anxious 1 might damage the machine or its 
programs. 1 2 3 4
1 can set-up my computer and peripherals devices, load 
software, print, and use most o f  the operating system tools like 
the scrapbook, clock, note pad, find command, and trash can 
(recycling bin). 1 can format a data disk. 1 2 3 4
File management Strongly
Disagree
Disagree Agree Strongly
Agree
I do not save any documents 1 create using the computer. I 2 3 4
1 save documents 1 have created but 1 caimot select where they 
are saved. 1 do not back-up my files.
1 2 3 4
1 have a filing system for organizing my files, and can locate 
files quickly and reliably. I back-up my files on devices other 
than my hard drive on a  regular basis. I 2 3 4
Word processing Strongly
Disagree
Disagree Agree Strongly
Agree
I do not use a word processor, nor can I identify any uses or 
features it might have which would benefit the way I work. 1 2 3 4
I occasionally use a word processor for simple documents, 
which I will modify and use again.
1 2 3 4
I use a word processor for nearly all my written professional 
work. I can edit, spell check, and change the format o f a 
document. I 2 3 4
The information below is used for statistical purposes; please complete, it is valuable to the research;
Age Sex Years as teacher Educational Level
21-30 = 3 
31-40 = 4 
41-50 = 5
Female = 1 
Male = 2
(BA=4, MS=6, Ph.D. or Ed.D= 10
51-60 = 6
over 60 years = 7
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Technology Standards Belief Survey
Please complete the following survey. Upon completion, return to Essington R. Wade, ICS D ept, Mail Code 3005.
As a high school principal, how would you rate your beliefs regarding standards that pertain to Technology 
Operations and Concepts for teachers?
(Please circle one response for each standard)
Teachers demonstrate a sound understanding o f technology 
operations and concepts.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should demonstrate introductory knowledge, 
skills, and understanding o f concepts related to computer 
technology. 1 2 3 4
I believe teachers should demonstrate continual growth in 
technology knowledge and skills to stay abreast o f current 
and emerging technologies. 1 2 3 4
As a high school principal, how would you rate your beliefs regarding standards that pertain to Planning and 
Designing, Learning Environments, and Experiences for teachers?
(Please circle one response for each standard)
Teachers plan and design effective environments and experiences 
supported by technology.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should design developmentally appropriate 
learning opportunities that apply technology-enhanced 
instructional strategies to support the diverse needs o f  learners.
1 2 3 4
I believe teachers should apply current research on teaching and 
learning with technology, when planning learning environments 
and experiences. I 2 3 4
I believe teachers should identify and locate technology resources 
and evaluate them for accuracy and suitability. 1 2 3 4
I believe teachers should plan for the management o f  technology 
resources within the context of learning activities.
1 2 3 4
I believe teachers should plan strategies to manage student 
learning in a technology-enhanced environment 1 2 3 4
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As a high school principal, how would you rate your beliefs regarding standards that pertain to Teaching, Learning,
and the Curriculum for teachers?
(Please circle one response fo r  eatJt standard)
Teachers implement curriculum plans that include methods and 
strategies for applying technology to maximize student learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should facilitate technology-enhanced 
experiences that address content standards. 1 2 3 4
I believe teachers should use technology to support learner- 
centered strategies that address the diverse needs o f  students.
1 2 3 4
I believe teachers should apply technology to develop students' 
higher order skills and creativity. 1 2 3 4
I believe teachers should manage student learning activities in a 
technology-enhanced enviroiunent. 1 2 3 4
As a high school principal, how would you rate your beliefs regarding standards that pertain to Assessment and 
Evaluation for teachers?
(Please circle one response for each standard)
Teachers apply technology to facilitate a variety o f  effective 
assessment and evaluation strategies.
Strongly
Disagree
Disagree Agree Strongly
Agree
1 believe teachers should apply technology in assessing student 
learning o f subject matter using a variety o f assessment 
techniques. 1 2 3 4
I believe teachers should use technology resources to collect 
and analyze data, interpret results, and communicate findings to 
improve instructional practice and maximize student learning.
1 2 3 4
I believe teachers should apply multiple methods o f evaluation 
to determine students' appropriate use o f technology resources 
for learning, communication, and productivity.
1 2 3 4
As a high school principal, how would you rate your beliefs regarding standards that pertain to Productivity and 
Professional Practice for teachers?
(Please circle one response fo r each standard)
Teachers use technology to enhance their productivity and 
professional development and lifelong learning.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should use technology resources to engage 
in ongoing professional development and lifelong learning.
1 2 3 4
1 believe teachers should continually evaluate and reflect on 
professional practice to make informed decisions regarding the 
use o f  technology in support o f student learning.
1 2 3 4
I believe teachers should apply technology to increase 
productivity. 1 2 3 4
I believe teachers should use technology to communicate and 
collaborate with peers, parents, and the larger community in 
order to nurture student learning. 1 2 3 4
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As a high school principal, how would you rate your beliefs regarding standards that pertain to Social, Ethical, Legal 
and Human Issues for teachers?
(Please circle one response fo r each standard)
Teachers understand the social, ethical, legal, and human 
issues surrounding the use o f  technology in PreK-12 schools 
and apply those principles in practice.
Strongly
Disagree
Disagree Agree Strongly
Agree
I believe teachers should model and teach legal and ethical 
practices related to technology use. I 2 3 4
I believe teachers should apply technology resources to enable 
and empower learners with diverse backgrounds, 
characteristics, and abilities. 1 2 3 4
I believe teachers should identify and use technology resources 
that afRrm diversity. 1 2 3 4
I believe teachers should promote safe and healthy use o f  
technology resources. 1 2 3 4
I believe teachers should facilitate equitable access to 
technology resources for all students. 1 2 3 4
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Sclf-Evaluatkm of Computer Technology Use
Please rate your level o f computer technology competency. Circle the number that best represent if you agree or 
disagree with each statement about computer use. This tool will help the researcher determine the most appropriate 
training based on the level o f  computer competency.
Basic computer operation Strongly
Disagree
Disagree Agree Strongly
Agree
I do not use a computer. 1 2 3 4
I can use the computer to run a few speciEc, preloaded 
programs. It has little effect on either my work or home life. I 
am somewhat anxious I might damage the machine or its 
programs. 1 2 3 4
I can set-up my computer and peripherals devices, load 
software, print, and use most o f  the operating system tools like 
the scrapbook, clock, note pad. End command, and trash can 
(recycling bin). I can format a data disk. I 2 3 4
File management Strongly
Disagree
Disagree Agree Strongly
Agree
I do not save any documents I create using the computer. 1 2 3 4
I save documents I have created but I caimot select where they 
are saved. I do not back-up my Eles.
1 2 3 4
I have a Eling system for organizing my Eles, and can locate 
Eles quickly and reliably. I back-up my Eles on devices other 
than my harà drive on a regular basis. I 2 3 4
Word processing Strongly
Disagree
Disagree Agree Strongly
Agree
I do not use a word processor, nor can I identify any uses or 
features it might have which would beneEt the way I work. 1 2 3 4
I occasionally use a word processor for simple documents, 
which I will modify and use again.
1 2 3 4
I use a word processor for nearly all my written professional 
work. I can edit, spell check, and change the format o f  a 
document. 1 2 3 4
The information below is used for statistical purposes; please complete, it is valuable to the research;
Age Sex Years as Principal Educational Level
21-30 = 3 Female = 1 (BA=4, MS=6, Ph.D. or EdD= 10
31-40 -  4 Male = 241-50 = 5
51-60 = 6
over 60 years = 7
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CONSENT TO PARTICIPATE REQUEST LETTER, COVER LETTER AND
REMINDER LETTER
Surveys were modified to fit the margin and other format requirements.
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CONSENT TO PARTICIPATE IN A RESEARCH STUDY
Project Title: Beliefs of Teachers and Principals Regarding Identified Technology Standards
for All Teachers
Researcher: Essington R. Wade
Doctoral Candidate 
University of Nevada, Las Vegas 
Department of Curriculum &. Instruction
Purpose:
You are being asked to participate in a research study to ascertain your beliefs about the 
International Society for Technology Standards for All Teachers.
Procedure:
This study will examine comparative beliefs of teachers and principals regarding the 2000 
International Society for Technology in Education Standards for All Teachers, using a survey 
research
design. Data will be collected and analyzed using analysis of variance techniques.
Benefits:
This research project will add to the body of knowledge on technology standards, change in 
education as it relates to technology, and how teachers’ and principals’ beliefs aid educational 
computer technology trainers to plan and implement professional development for teachers and 
principals. Practical significance of this study will include identified standards that both teachers 
and principals believe teachers should know, hi addition, any standard that is identified by both 
teachers and principals as a standard that should be known by teachers, is a topic for future 
professional development sessions.
Conditions:
All responses will be kept completely confidential. Your name will not be used anywhere in this 
study. Length of involvement is approximately seventeen minutes to complete the survey. 
Records will be maintained in the College of Education, Department of Curriculum & Instruction 
atUNLV.
Your participation in this research is strictly voluntary, and you may withdraw your consent at 
anytime. If you have any questions regarding the research, and your participation before or after 
the completion of the study, please contact Essington R. Wade, researcher, at 743-3681 or e-mail 
EwadeSO 168@aol.com. For questions about the rights of research subjects, contact the Office of 
Sponsored Programs, 895-1357.
Your signature below indicates that you have decide to volunteer as a research participant, and 
you have read the information provided above. You will be given a copy of this form.
Signature of Participant Date
Signature of Researcher Date
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January 10,2001
Dear Teachers/Principals,
I am Doctoral Candidate at the University o f  Nevada, Las Vegas and an Educational 
Computing Strategist in Clark County School District (CCSD). I am requesting your 
participation in a research project, by asking you to completing a brief Technology 
Standards Belief Survey. The purpose o f this study is to ascertain your beliefs about the 
International Society o f  Technology Standards for All Teachers. The projected time for 
you to complete the survey is approximately seventeen minutes.
Technology-professional development is a growing need in CCSD. In an effort to provide 
the best technology- professional development experiences for teachers and principals, 
additional information is needed. Using the data collected from this study, it is my intent 
to develop technology-training sessions for teachers and principals. The technology 
standards that will be used were designed by the hitemational Society for Technology in 
Education (ISTE) with collaboration from the US Department o f  Education.
If you would like additional information before completing you survey, please call me at 
743-3681 or e-mail me at EwadeSOl 68@aol.com. I will make m yself available to answer 
any questions or concerns you may have. This is an excellent opportunity to help 
establish some baseline information that could be used to further prepare teachers and 
principals in the area o f technology in CCSD.
Sincerely,
Essington R. Wade 
Doctoral Candidate
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January 19,2001
Dear Teachers/Principals,
This is a reminder to please take a few minutes to complete the Technology Standards 
Belief Survey that was mailed to you January 10,2001. I know that this is busy time of 
the year, but the information that you can provide me with will help me plan for future 
teclmological training needs in Clark County School District.
I f  you have misplaced you copy o f the survey, please contact me by phone at 743-3681 or 
by e-mail Ewade50168@aol.com.
Sincerely,
Essington R. Wade 
Doctoral Candidate
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APPENDIX E
Means and Standard Deviations o f  Middle and High School
Survey Items Middle School Middle School High School High School
Mean SD Mean SD
Introductory
Knowledge 3.61 .49 3.46 .52
Continual
Growth 3.59 .55 3.51 .52
Design
Learning
Opportunism 3.52 .54 3.47 .54
Apply 
Research to
Teaching and 
Learning 3.46 .54 3.46 .54
Identify
Technology
Resources 3.44 .57 3.42 .62
Plan and
Manage
Technology 3.45 .58 3.33 .64
Plan and
Manage
Student
Learning 3.51 .52 3.40 .59
Facilitate
Technology
Experience 3.54 .52 3.47 .54
Support
Learner
Center 3.58 .50 3.49 .54
Strategies
Develop 
Higher Order 
Skills 3.57 .52 3.50 .54
Manage
Student
Activities 3.57 .52 3.46 .50
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Survey Items Middle School 
Means
Middle School 
SD
High School 
Mean
High School 
SD
Apply
Technology in
Assessing
Students 3.55 .50 3.43 .59
Use Technology 
Resources to 
Analyze Data
3.50 .56 3.46 .59
Apply Multiple 
Methods of 
Evaluation
3.52 .58 3.51 .52
Use Resources
Professional
Development 3.56 .56 3.50 .54
Evaluate
Professional
Practice 3.53 .58 3.53 .54
Technology to
Increase
Productivity 3.57 .56 3.50 .56
Technology to 
Communicate 3.51 .58 3.50 .56
Teach Legal and 
Ethical Practice
3.57 .57 3.49 .56
Resources to
Empower
Learners 3.56 .57 3.47 .54
Identify 
Resources to 
Affirm Diversity
3.51 .56 3.46 .50
Promote safe 
and Healthy 
Technology Use
3.59 .51 3.53 .50
Facilitate 
Equitable Access 
to Technology
3.59 .51 3.53 .50
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Survey Items Science
Mean
Science
SD
Social
Studies
Mean
Social
Studies
SD
English
Mean
English
SD
Math
Mean
Math
SD
Principal Principal
Introductory Knowledge 3.50 .51 3.45 .55 3.50 .51 3.60 .50 3.63 .49
Continual Growth 3.58 .50 3.45 .55 3.53 .51 3.58 .64 3.63 .49
Design Learning Opportunism 3.38 .54 3.48 .55 3.45 .55 3.63 .54 3.55 .50
Apply Research to Teaching and Learning 3.38 .54 3.45 .55 3.40 .55 3.65 .53 3.43 .50
Identify Technology Resources 3.43 .59 3.48 .55 3.33 .69 3.50 .55 3.43 .59
Plan and Manage Technology 3.35 .58 3.45 .55 3.38 .63 3.53 .55 3.25 .71
Plan and Manage Student Learning 3.35 .58 3.45 .64 3.45 .50 3.53 .55 3.50 .51
Facilitate Technology Experience 3.50 .55 3.48 .55 3.45 .50 3.55 .55 3.55 .50
Support Learner Center Strategies 3.50 .55 3.45 .55 3.45 .50 3.68 .47 3.60 .50
Develop Higher Order Skills 3.53 .55 3.53 .51 3.43 .55 3.65 .48 3.55 .55
Manage Student Activities 3.48 .51 3.50 .51 3.45 .50 3.60 .55 3.55 .50
Apply Technology in Assessing Students 3.43 .55 3.45 .55 3.48 .55 3.65 .48 3.45 .60
Use Technology Resources to Analyze Data 3.53 .55 3.40 .63 3.38 .59 3.68 .47 3.43 .59
Apply Multiple Methods of Evaluation 3.60 .50 3.50 .55 3.40 .55 3.65 .53 3.43 .59
Use Resources Professionai Development 3.60 .50 3.53 .51 3.45 .60 3.50 .64 3.58 .50
Evaluate Professional Practice 3.65 .53 3.58 .50 3.43 .55 3.48 .64 3.53 .55
Technology to Increase Productivity 3.58 .50 3.53 .51 3.45 .60 3.58 .64 3.55 .55
Technology to Communicate 3.48 .60 3.55 .50 3.45 .55 3.58 .64 3.48 .55
Teach Legal and Ethical Practice 3.60 .50 3.48 .51 3.43 .55 3.63 .67 3.53 .60
Resources to Empower Learners 3.50 .55 3.48 .55 3.40 .55 3.60 .63 3.60 .50
Identify Resources to Affirm Diversity 3.48 .51 3.48 .51 3.40 .55 3.58 .55 3.50 .55
Promote safe and Healthy Technology Use 3.60 .50 3.53 .51 3.48 .51 3.68 .53 3.53 .51
Facilitate Equitable Access to Technology 3.55 .55 3.50 .51 3.40 .55 3.65 .62 3.58 .50
U>U)
APPENDIX G
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Table G1
Percent o f Responses bv Middle School Principals
Items D % A % SA % Total
1 - - 5 25 15 75 20
2 - - 5 25 15 75 20
3 - - 9 45 11 55 20
4 - - 13 65 7 35 20
5 1 5 10 50 9 45 20
6 2 10 10 50 8 40 20
7 - - 10 50 10 50 20
8 - - 8 40 12 60 20
9 - - 6 30 14 70 20
10 - - 7 35 13 65 20
11 - - 8 40 12 60 20
12 - - 11 55 9 45 20
13 - - 10 50 10 50 20
14 2 10 8 40 10 50 20
15 - - 7 35 13 65 20
16 I 5 7 35 12 60 20
17 - - 7 35 13 65 20
18 1 5 8 40 11 55 20
19 - - 7 35 13 65 20
20 - - 7 35 13 65 20
21 1 5 8 40 11 55 20
22 - - 9 45 11 55 20
23 - - 7 35 13 65 20
Total 8 2 187 40 265 58 460
Disagree; D =  Disagree; A =A gree; SA^Strongly Agree;
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Table G2
Percent o f Responses bv Middle School English Teachers
Items D % A % SA % Total
1 - - 10 50 10 50 20
2 - - 11 55 9 45 20
3 1 5 10 50 9 45 20
4 1 5 11 55 8 40 20
5 - - 11 55 9 45 20
6 - - 11 55 9 45 20
7 - - 11 55 9 45 20
8 - - 13 65 7 35 20
9 - - 10 50 10 50 20
10 1 5 9 45 10 50 20
11 - - 10 50 10 50 20
12 - - 9 45 11 55 20
13 1 5 9 45 10 50 20
14 1 5 10 50 9 45 20
15 - - 9 45 11 55 20
16 - - 11 55 9 45 20
17 - - 10 50 10 50 20
18 - - 12 60 8 40 20
19 - - 10 50 10 50 20
20 1 5 10 50 9 50 20
21 1 5 10 50 9 45 20
22 - - 9 45 11 55 20
23 1 5 9 45 10 50 20
Total 8 2 235 51 217 47 460
Z)= Disagree; A = Agree; SA=Strongfy Agree;
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Table G3
Percent o f Responses bv Middle School Math Teachers
Items SD % D % A % SA % Total
1 - - - - 6 30 14 70 20
2 1 5 - - 5 25 14 70 20
3 - - 1 5 5 25 14 70 20
4 - - 1 5 6 30 13 65 20
5 - - 1 5 8 40 11 55 20
6 - - 1 5 7 35 12 60 20
7 - - - - 7 35 13 65 20
8 - - 1 5 6 30 13 65 20
9 - - - - 6 30 14 70 20
10 - - - - 6 30 14 70 20
11 - - 1 5 4 20 15 75 20
12 - - - - 5 25 15 75 20
13 - - - - 5 25 15 75 20
14 - - 1 5 4 20 15 75 20
15 1 5 - - 6 30 13 65 20
16 1 5 - - 7 35 12 60 20
17 1 5 - - 4 20 15 75 20
18 1 5 - - 6 30 13 65 20
19 - - - - 5 25 15 75 20
20 - - 1 5 4 20 15 75 20
21 - - 1 5 6 30 13 65 20
22 - - 1 5 4 20 15 75 20
23 - - 1 5 4 20 15 75 20
Total 5 2 11 2 126 27 318 69 460
5 ® =  Strongly Disagree; D = Disagree; A =  Agree; SA=Strongly Agree;
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Table G4
Percent o f Responses bv Middle School Science Teachers
Items D % A % SA % Total
I - - 7 35 13 65 20
2 - - 8 40 12 60 20
3 - - 10 50 10 50 20
4 - - 10 50 10 50 20
5 - - 10 50 10 50 20
6 - - 10 50 10 50 20
7 - - 10 50 10 50 20
8 - - 8 40 12 60 20
9 - - 9 45 11 55 20
10 - - 8 40 12 60 20
11 - - 9 45 11 55 20
12 - - 9 45 11 55 20
13 1 5 8 40 11 55 20
14 - - 8 40 12 60 20
15 - - 9 45 11 55 20
16 - - 7 35 13 65 20
17 - - 9 45 11 55 20
18 - - 7 35 13 65 20
19 - - 7 35 13 65 20
20 - - 8 40 12 60 20
21 - - 8 40 12 60 20
22 - - 7 35 13 65 20
23 1 5 7 35 12 60 20
Total 2 1 193 42 265 57 460
D =  Disagree; A =  Agree; SA=Strotigiy Agree;
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Table G5
Percent o f Responses bv Middle School Social Studies Teachers
Item s A % SA % Total
1 11 55 9 45 20
2 11 55 9 45 20
3 11 55 9 45 20
4 11 55 9 45 20
5 10 50 10 50 20
6 12 60 8 40 20
7 10 59 10 50 20
8 11 55 9 45 20
9 12 60 8 40 20
10 11 55 9 45 20
11 10 50 10 50 20
12 14 70 6 30 20
13 13 65 7 35 20
14 11 55 9 45 20
15 10 50 10 50 20
16 10 50 10 50 20
17 11 55 9 45 20
18 11 55 9 45 20
19 11 55 9 45 20
20 12 60 8 40 20
21 11 55 9 45 20
22 10 50 10 50 20
23 10 50 10 50 20
T otal 254 55 206 45 460
A — A gree; SA=Strongfy Agree
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Table G6
Percent o f Responses bv High School Principals
Items D % A % SA % Total
1 - - 10 50 10 50 20
2 - - 10 50 10 50 20
3 - - 9 45 11 55 20
4 - - 10 50 10 50 20
5 1 5 9 45 10 50 20
6 4 20 8 40 8 40 20
7 - - 10 50 10 50 20
8 - - 10 50 10 50 20
9 - - 10 50 10 50 20
10 1 5 9 45 10 50 20
11 - - 10 50 10 50 20
12 2 10 8 40 10 50 20
13 - - 11 55 9 45 20
14 - - 10 59 10 50 20
15 - - 10 50 10 50 20
16 - - 10 50 10 50 20
17 1 5 12 60 7 35 20
18 1 5 8 40 11 55 20
19 1 5 9 45 10 50 20
20 - - 10 50 10 50 20
21 1 5 9 45 10 50 20
22 - - 7 35 13 65 20
23 - - 10 50 10 50 20
Total 12 2 219 48 229 50 460
D = Disagree; A =  Agree; SA=Strongly Agree
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Table G7
Percent o f Responses bv High School English Teachers
Items D % A % SA % Total
1 - - 10 50 10 50 20
2 - - 9 45 11 55 20
3 - - 11 55 9 45 20
4 - - 11 55 9 45 20
5 3 15 7 35 10 50 20
6 3 15 8 40 9 45 20
7 - - 12 60 8 40 20
8 - - 11 55 9 45 20
9 - - 12 60 8 40 20
10 - - 12 60 8 40 20
11 - - 12 60 8 40 20
12 - - 11 55 9 45 20
13 - - 13 65 7 35 20
14 - - 12 60 8 40 20
15 1 5 9 45 10 50 20
16 1 5 10 50 9 45 20
17 2 10 7 35 11 55 20
18 1 5 10 50 9 45 20
19 1 5 11 55 8 40 20
20 - - 12 60 8 40 20
21 - - 12 60 8 40 20
22 - - 13 65 7 35 20
23 - - 13 65 7 35 20
Total 12 3 248 54 200 43 460
D= Disagree: A= Agree; SA=Strongly Agree
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
142
Table G8
Percent o f Responses bv High School Math Teachers
Items D % A % SA % Total
1 - - 10 50 10 50 20
2 - - 9 45 11 55 20
3 - - 8 40 12 60 20
4 - - 6 30 14 70 20
5 - - 10 50 10 50 20
6 - - 10 50 10 50 20
7 - - 11 55 9 45 20
8 - - 10 50 10 50 20
9 - - 7 35 13 65 20
10 - - 8 40 12 60 20
11 - - 10 50 10 50 20
12 - - 9 45 11 55 20
13 - - 7 35 13 65 20
14 - - 8 40 12 60 20
15 - - 10 50 10 50 20
16 - - 11 55 9 45 20
17 - - 11 55 9 45 20
18 - - 9 45 11 55 20
19 1 5 6 30 13 65 20
20 - - 9 45 11 55 20
21 - - 9 45 11 55 20
22 - - 7 35 13 65 20
23 - - 7 35 13 65 20
Total 1 1 202 43 257 56 460
D= Disagree; A= Agree; SA=Strongly Agree
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Table G9
Percent o f  Responses bv High School Science Teachers
Item s D % A % SA % Total
1 - - 14 70 6 30 20
2 - - 10 50 10 50 20
3 1 5 13 65 6 30 20
4 1 5 13 65 6 30 20
5 2 10 9 45 9 45 20
6 2 10 12 60 6 30 20
7 2 10 12 60 6 30 20
8 1 5 10 50 9 45 20
9 1 5 9 45 10 50 20
10 1 5 9 45 10 50 20
11 - - 13 65 7 35 20
12 1 5 12 60 7 35 20
13 - - 9 45 11 55 20
14 - - 8 40 12 60 20
15 - - 9 45 11 55 20
16 1 5 5 25 14 70 20
17 - - 7 35 13 45 20
18 2 10 7 35 11 55 20
19 - - 9 45 11 55 20
20 1 5 10 50 9 45 20
21 - - 13 65 7 35 20
22 - - 10 50 10 50 20
23 1 5 8 40 11 55 20
Total 17 4 231 50 212 46 460
D= Disagree; A=Agree; SA=Strongly Agree
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
144
Table GIO
Percent o f Responses bv Hi eh School Social Studies Teachers
Items SD % D % A % SA % Total
1 - - 1 5 9 45 10 50 20
2 - - 1 5 11 55 8 40 20
3 - - 1 5 10 50 9 45 20
4 - - 1 5 10 50 9 45 20
5 - - 1 5 11 55 8 40 20
6 - - 1 5 11 55 8 40 20
7 1 5 - - 9 45 10 50 20
8 - - 1 5 9 45 10 50 20
9 - - 1 5 10 50 9 45 20
10 - - - - 8 40 12 60 20
11 - - - - 12 60 8 40 20
12 - - 1 5 8 40 11 55 20
13 1 5 - - 8 40 11 55 20
14 - - 1 5 9 45 10 50 20
15 - - - - 11 55 9 45 20
16 - - - - 9 45 11 55 20
17 - * - - 11 55 9 45 20
18 - - - - 7 35 13 65 20
19 - - - - 10 50 10 50 20
20 - - 1 5 8 40 11 55 20
21 - - - - 10 50 10 50 20
22 - - - - 9 45 11 55 20
23 - - - - 10 50 10 50 20
Total 2 1 11 3 220 47 227 49 460
Strongly Disagree; D= Disagree; A= Agree; SA=Strongly Agree
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Survey Items 21-30
Mean
21-30
SD
31-40
Mean
31-40
SD
41-50
Mean
41-50
SD
51-60
Mean
51-60
SD
Introductory Knowledge 3.37 .56 3.46 .50 3.60 .49 3.67 .48
Continual Growth 3.44 .51 3.51 .50 3.56 .59 3.74 .45
Design Learning Opportunism 3.22 .42 3.52 .53 3.54 .57 3.56 .51
Apply Research to Teaching and Learning 3.22 .42 3.49 .53 3.51 .57 3.48 .51
Identify Technology Resources 3.22 .42 3.46 .59 3.43 .65 3.56 .58
Plan and Manage Technology 3.26 .45 3.42 .56 3.42 .65 3.37 .74
Plan and Manage Student Learning 3.30 .47 3.46 .50 3.44 .63 3.63 .49
Facilitate Technology Experience 3.30 .47 3.51 .50 3.54 .57 3.59 .50
Support Learner Center Strategies 3.33 .48 3.52 .50 3.58 .54 3.63 .49
Develop Higher Order Skills 3.44 .51 3.45 .59 3.63 .49 3.56 .51
Manage Student Activities 3.26 .45 3.49 .50 3.58 .52 3.63 .49
Appiv Technology in Assessing Students 3.33 .48 3.45 .56 3.56 .57 3.56 .51
Use Technology Resources to Analyze Data 3.37 .49 3.48 .56 3.54 .61 3.41 .57
Apply Multiple Methods of Evaluation 3.37 .49 3.54 .53 3.54 .57 3.52 .58
Use Resources Professional Development 3.41 .50 3.55 .53 3.54 .57 3.56 .58
Evaluate Professional Practice 3.48 .58 3.58 .50 3.52 .57 3.48 .64
Technology to Increase Productivity 3.56 .51 3.55 .53 3.52 .59 3.52 .58
Technology to Communicate 3.59 .50 3.54 .53 3.44 .63 3.52 .51
Teach Legal and Ethical Practice 3.41 .57 3.55 .56 3.52 .59 3.63 .49
Resources to Empower Learners 3.48 .51 3.52 .53 3.51 .61 3.56 .51
Identify Resources to Affirm Diversity 3.41 .50 3.52 .53 3.48 .55 3.48 .51
Promote safe and Healthy Technology Use 3.52 .51 3.62 .49 3.53 .53 3.56 .51
Facilitate Equitable Access to Technology 3.48 .51 3.55 .56 3.54 .57 3.52 .51
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Survey Items 1-8
Mean
1-8
SD
9-15
Mean
9-15
SD
16-22
Mean
16-22
SD
Introductory Knowledge 3.67 .49 3.77 .44 3.33 .50
Continuai Growth 3.67 .49 3.77 .44 3.33 .50
Design Learning Opportunism 3.56 .51 3.69 .48 3.33 .50
Apply Research to Teaching and Learning 3.28 .46 3.69 .48 3.33 .50
Identify Technology Resources 3.28 .57 3.69 .63 3.33 .50
Plan and Manage Technology 3.33 .69 3.38 .65 2.89 .78
Plan and Manage Student Learning 3.39 .50 3.77 .44 3.33 .50
Facilitate Technology Experience 3.44 .51 3.85 .38 3.33 .50
Support Learner Center Strategies 3.56 .51 3.85 .38 3.33 .50
Develop Higher Order Skills 3.44 .62 3.85 .38 3.33 .50
Manage Student Activities 3.44 .51 3.85 .38 3.33 .50
Apply Technology in Assessing Students 3.28 .57 3.77 .60 3.33 .50
Use Technology Resources to Analyze Data 3.17 .62 3.85 .38 3.33 .50
Apply Multiple Methods of Evaluation 3.17 .62 3.85 .38 3.33 .50
Use Resources Professional Development 3.56 .51 3.85 .38 3.22 .44
Evaluate Professional Practice 3.44 .62 3.85 .38 3.22 .44
Technology to Increase Productivity 3.56 .51 3.77 .60 3.22 .44
Technology to Communicate 3.33 .59 3.85 .38 3.22 .44
Teach Legal and Ethical Practice 3.44 .70 3.85 .38 3.22 .44
Resources to Empower Learners 3.61 .50 3.85 .38 3.22 .44
Identify Resources to Affirm Diversity 3.39 .61 3.85 .38 3.22 .44
Promote safe and Healthy Technology Use 3.44 .51 3.85 .38 3.22 .44
Facilitate Equitable Access to Technology 3.56 .51 3.85 .38 3.22 .44
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Table H3
Means and Standard Deviations o f Female and Male
Survey Items Female
Mean
Female
SD
Male
Mean
Male
SD
Introductory Knowledge
3.60 .51 3.46 .50
Continual Growth
3.56 .57 3.54 .50
Design Learning Opportunism
3.50 .56 3.48 .52
Apply Research to Teaching and Learning
3.43 .55 3.49 .52
Identify Technology Resources
3.40 .64 3.46 .54
Plan and Manage Technology
3.40 .61 3.38 .60
Plan and Manage Student Learning
3.46 .59 3.45 .52
Facilitate Technology Experience
3.52 .54 3.48 .52
Support Learner Center Strategies
3.55 .52 3.52 .52
Develop Higher Order Skills
3.54 .54 3.53 .52
Manage Student Activities
3.53 .52 3.49 .50
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Table H3 (continue)
Means and Standard Deviations o f Female and Male
Survey Items Female
Mean
Female
SD
Male
Mean
Male
SD
Apply Technology in Assessing Students
3.51 .57 3.46 .52
Use Technology Resources to Analyze Data
3.47 .61 3.49 .54
Apply Multiple Methods of Evaluation
3.47 .59 3.57 .50
Use Resources Professional Development
3.56 .57 3.49 .52
Evaluate Professional Practice
3.56 .57 3.49 .54
Technology to Increase Productivity
3.56 .59 3.51 .52
Technology to Communicate
3.50 .61 3.51 .52
Teach Legal and Ethical Practice
3.50 .61 3.56 .52
Resources to Empower Learners
3.52 .59 3.51 .52
Identify Resources to Affirm Diversity
3.46 .56 3.52 .50
Promote safe and Healthy Technology Use
3.56 .52 3.56 .50
Facilitate Equitable Access to Technology 3.52 .57 3.55 .52
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APPENDIX I
Means and Standard Deviations o f Teachers and Principals
Survey Items Teachers
Mean
Teachers
SD
Principals
Mean
Principals
SD
Introductory Knowledge
3.51 .51 3.63 .49
Continual Growth
3.53 .55 3.63 .49
Design Learning Opportunism
3.48 .55 3.55 .50
Apply Research to Teaching 
and Learning
3.47 .55 3.43 .50
Identify Technology Resources
3.43 .60 3.43 .59
Plan and Manage Technology
3.43 .58 3.25 .71
Plan and Manage Student 
Learning
3.44 .57 3.50 .51
Facilitate Technology 
Experience
3.49 .54 3.55 .50
Support Learner Center 
Strategies
3.52 .53 3.60 .50
Develop Higher Order Skills
3.53 .53 3.55 .55
Manage Student Activities
3.51 .51 3.55 .50
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Appendix I (continue)
Means and Standard Deviations o f Teachers and Principals
Survey Items Teachers
Mean
Teachers
SD
Principals
Mean
Principals
SD
Apply Technology in Assessing 
Students
3.50 .54 3.45 .60
Use Technology Resources to 
Analyze Data
3.49 .57 3.43 .59
Apply Multiple Methods of 
Evaluation
3.54 .54 3.43 .59
Use Resources Professional 
Development
3.52 .56 3.58 .50
Evaluate Professional Practice
3.53 .56 3.53 .56
Technology to Increase 
Productivity
3.53 .56 3.55 .55
Technology to Communicate
3.51 .57 3.48 .55
Teach Legal and Ethical 
Practice
3.53 .56 3.53 .60
Resources to Empower 
Learners
3.49 .57 3.60 .50
Identify Resources to Affirm 
Diversity
3.48 .53 3.50 .55
Promote safe and Healthy 
Technology Use
3.57 .51 3.53 .51
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